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REVISIONES HYPHOMYCETUM ALIQUOT 
CUM APPENDICE DE NOMINIBUS REJICIENDIS'! 


S. J. HUGHEs 


Abstract 


Nearly 400 generic names and 1000 species names of microfungi, mostly 
Hyphomycetes, have been checked from the original publications. Access to 
type or authenticated material of most of them has resulted in some revisions. 
Seven generic names and 22 species names are shown to be nomina dubia or 
nomina confusa. 


Introduction 


During a tour in 1955 of some of the major European herbaria I was per- 
mitted to examine type and authenticated collections of a considerable number 
of microfungi, mostly Hyphomycetes. About 1300 permanent preparations 
were made, special attention being paid to the collections of those authors 
who were actively describing new species in the first half of the last century. 
These species form the basis of systematics in the Hyphomycetes but the 
identity of a large number of them has never been clarified in relation to 
modern usage. Many of the generic names currently employed are based 
on such obscure classical species; their identity, therefore, is a matter of 
considerable concern. 

The identification of the handwritings of the various classical authors 
proved rather troublesome at first. Much assistance was obtained from 
the curators, however, and the collection of identified handwritings compiled 
at Leyden was a great help. A large number of photographs was taken of 
the labels accompanying classical collections and these proved to be very 
useful references at the various herbaria. 


The early authors apparently exchanged collections, but in most instances 
the greater part of the collections of any one author eventually found its 
way to a single institution. In Table I, the location of the collections of 
some of the early mycologists is indicated. 

From this table it will be seen, for example, that Link’s collections (of 
Fungi Imperfecti) are for the most part preserved at Berlin although a few 
of his collections found their way to Uppsala and Leyden, undoubtedly by 


1Manuscript received April 29, 1958. es , : 
Contribution No. 1684 from the Botany and Plant Pathology Division, Science Service, 
Canada Department of Agriculture, Ottawa, Ontario. 


Can. J. Botany, 36 (1958) 
[The previous number of Can, J. Botany (36, 561-726) was issued September 19, 1958.] 
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way of the Friesian and Persoonian herbaria respectively. Most of Persoon’s 
collections are to be found at Leyden although a few collections labelled by 
Persoon were seen at Berlin and Strasbourg.* 

Most of the North American collections made by Schweinitz are preserved 
at Philadelphia and Beltsville in the United States, although some collections 
are to be found at Kew, Uppsala, Strasbourg, and Paris. 


TABLE I 


LOCATION OF CLASSICAL COLLECTIONS IN EUROPEAN HERBARIA 





Leyden Berlin Strasbourg Uppsala Prague Geneva Padova Helsinki Kew 


Persoon XXXXX x x 

Link x XXXXX x 

C. G. Nees x XXXXX x 

Kunze & Schmidt xx xXx xXx x 

Ehrenberg x XXXXX x x 

Fries x XXXXX 

Wallroth x XXXXX x 

Corda XXXXX x 
Fuckel XXXXX 

Saccardo XXXXX 

Karsten x XXXXX 





In this preliminary publication, the results of examining type and authenti- 
cated collections are presented in two parts. The first-and main part consists 
of a nomenclator of revised species of Hyphomycetes, with some species of 
other groups also included (pp. 729-825). The appendix (pp. 825-836) 
comprises an annotated account of 22 species names and 7 generic names 
which cannot be employed because, in my opinion at least, they are nomina 
confusa or nomina dubia. 

For the most part, this publication comprises a report on the 8 months I 
spent visiting European herbaria. However, some information obtained 
from the examination of collections preserved in other herbaria is also incor- 
porated here, especially where its inclusion helped in the disposition of some 
species. Except, perhaps, for a few instances no genus is fully treated. As 
the title suggests, the content of this work is fragmentary; nevertheless its 
publication (1) does make available in brief some information on many of 
the older species of Hyphomycetes and (2) does indicate some advantages 
of the starting point of 31:X11.1801 for the nomenclature of the Hyphomy- 
cetes. 

For the sake of brevity, reference to particular herbaria is made by use of 
abbreviations found in Index Herbariorum (Regnum Vegetabile, Vol. 6. 
1956) which are listed below for convenience. 


ABBREVIATIONS FOR HERBARIA CITED 


B — Berlin, Germany, Botanical Garden and Museum 
BM — London, England, British Museum of Natural History 
BR — Brussels, Belgium, Botanical Garden 


*In May, 1958, through the kind permission of Professor R. Heim, I was permitted to 
search through the collections of Hyphomycetes in the herbarium of the Museum of Natural 
History, Paris. Some collections of Persoon, Nees, Kunze, Corda, and Karsten, amongst 
others, were seen. The results of an examination of some of these collections have been 
incorporated into the text. 


we 


wees Ww 


st 
n 
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CUP —lIthaca, N.Y., U.S.A., Dept. of Plant Pathology, Cornell University 

DAOM — Ottawa, Ont., Canada, Botany and Plant Pathology Laboratory, Science Service 

DSIR — Wellington, New Zealand, Botany Division, Department of Scientific and Industrial 
Research 

E — Edinburgh, Scotland, Royal Botanic Garden 

FH — Cambridge, Mass., U.S.A., Farlow Herbarium, Harvard University 

G — Geneva, Switzerland, Botanical Garden 

H — Helsinki, Finland, Botanical Museum 

IA — lowa City, Iowa, U.S.A., State University of Iowa 

IMI — Kew, England, Commonwealth Mycological Institute 

K — Kew, England, Royal Botanic Garden 

L — Leyden, Holland, National Herbarium 

NY — New York, N.Y., U.S.A., New York Botanical Garden 

NYS —Albany, N.Y., U.S.A., New York State Museum 

PAD — Padova, Italy, Botanical Institute 

3 & — Paris, France, Museum of Natural History 

PH — Philadelphia, Pa., U.S.A., Academy of Natural Sciences 

PR — Prague, Czechoslovakia, Botanical Dept. of National Museum 

Ss — Stockholm, Sweden, State Museum of Natural History 

STR —Strasbourg, France, Botanical Institute of Faculty of Sciences 

UPS — Uppsala, Sweden, Institute of Systematic Botany 

WIN — Winnipeg, Man., Canada, University of Manitoba 

SWP — Pullman, Wash., U.S.A., Dept. of Plant Pathology, State College of Washington 


WVA — Morgantown, W.Va., U.S.A., West Virginia University 
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Part | 
REVISIONES HYPHOMYCETUM ALIQUOT 

The generic names included in this revision are arranged in alphabetical 
order. Each name is followed by the name(s) of the validating author(s) 
and the date of its valid publication. When only a single species was pub- 
lished or validated simultaneously by the author(s), this is included as the 
‘type species’. When a number of species was simultaneously published or 
validated and the type species not designated, all are listed as ‘original species’ ; 
a ‘lectotype species’ is proposed where this is possible. Generic and sub- 
generic synonyms are given, followed by an enumeration, in alphabetical 
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order of the specific epithets, of some of the species included in that genus 
in Herb. DAOM. A citation of the type or lectotype species is included 
even if type or authenticated material has not been seen. When the imperfect 
state has a satisfactorily named and adequately proved perfect state the 
name of the imperfect state, and its synonyms, are included under the name 
of the perfect state; the taxon, nevertheless, is entered only under the generic 
name to which the imperfect state would otherwise have been assigned. 
Any species excluded from a particular genus is listed (as the basinym), 
together with its disposition, in the section ‘Nomina excludenda’ after that 
particular genus. 

All citations have been checked from the original publications except 
where included in ‘ Facultative and obligate synonyms are indicated 
by ‘=’ and ‘=’ respectively. The herbarium or herbaria where type or 
authenticated material of any particular species was found are indicated by 
the addition of one or more of the abbreviations (p. 728) to the citation of 
the basinym. When the name being used is one for which no type or authen- 
ticated material has been examined the name is included in ‘[ ]’. Most 
generic names mentioned, whether in facultative or obligate synonymy, 
have had their credentials checked so far as I was able to do so. A number 
of names included in the revision are accompanied by the word ‘Quid?’. 
This is to indicate that the entry is merely a bibliographic one, that no type 
or authenticated material was seen, and the writer has no views on possible 
identity. 

It is evident that, even in a very incomplete revision such as this, a large 
number of new combinations is necessary, and these have been made. How- 
ever, I am quite mindful of the incompleteness of the mycological record, 
with many collections of the older authors still to be located. 

During the preparation of the first draft of the manuscript, it soon became 
evident that tremendous difficulties and anomalous situations were arising 
because of the most unfortunate starting point for the nomenclature of 
Hyphomycetes, namely, the date 1:1:1821. Many of the problems that 
arose could not be answered by reference to the International Code of Botan- 
ical Nomenclature. The conclusion was reached that if this work were to 
be published at all, then there was only one solution: and that was to prepare 
a nomenclator with the starting point for the Hyphomycetes taken as Per- 
soon’s monumental Synopsis Methodica Fungorum with its date of publica- 
tion being arbitrarily chosen as 31:X11:1801. The nomenclature of 
Uredinales, Ustilaginales, and Gasteromycetes already starts with this work. 
All the names of Hyphomycetes included in this present publication, there- 
fore, are selected with such a starting point. A proposal for the change of 
starting point for the Hyphomycetes will be presented elsewhere; this publi- 
cation I believe supplies some positive evidence in favor of such a change. 

In view of the foregoing, the following comments must be made on the 
manner of citation used for the Hyphomycetes included in this Nomenclator: 

1. Citations of pre-31.X11.1801 names are included in ‘( )’. 
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2. Authors of pre-31.X11.1801 names are omitted in the formal citations 
and the generic and specific names are ascribed to the validating authors. 

3. The lectotype species of pre-31.XII.1801 generic names are chosen 
from the species included by the validating authors. 

4. For the few pre-31.X11.1801 species names considered in this work, a 
lectotype has been chosen from the herbarium of the validating author. 


As stated in the introduction, some generic and specific names of Ascomy- 
cetes, Myxomycetes, and Coelomycetes have been included in this nomen- 
clator more especially if their inclusion seemed helpful or of taxonomic 
interest. Citations of species names and generic names of these groups have 
been prepared in accordance with the Articles and Recommendations of the 
International Code. 


Five new genera are proposed, Helicorhoidion, Monodictys, Scheleobrachea, 
Spadicoides, Taeniolella, one new generic name, Monotosporella, and a few 
novelties at the specific level. 


AcLADIUM Link (1809) 


Original species, A. conspersum Link, A. herbarum (Pers.) Link (= Dematium herbarum 
Pers.), A. capitatum Link, A. microspermum Link 
Lectotype species, A. conspersum Link 
= Alysidium Kunze (1817) 
= Haplotrichum Link (1824) 
= Sporocephalium Chev. (1826) 
= Dematium Pers. subg. Dematiopsis Karst. (1892) 


Acladium aterrimum (Ehrenb.) comb. nov. 

= Racodium aterrimum Ehrenb., Sylvae Myc. Berol., pp. 10, 22. 1818 (L). 
= Myxotrichum resinae Fr., Syst. Mycol., 3:350. 1832. 

= Torula ramosa Fuckel, Symb. Mycol., p. 348. 1870 (G). 
= Oidium ramosum (Fuckel) Hughes, Can. J. Bot., 31:591. 1953. 

= Torula ramosa Peck, N.Y. State Mus. Rept, 32:39. 1880 (NYS). 
= Torula peckii Sacc. & Syd. in Sacc., Syll. Fung., 14:1070. 1899. 

= Trichosporum nigricans Sacc., Michelia, 2:125. 1880 (PAD). 

= Dematium dimorphum Karst., Meddel. Soc. F. F. Fennica, 14:91. 1887 (H). 


Acladium conspersum Link, Mag. Ges. naturf. Freunde, Berlin, 3:11. 1809 (B,L,UPS). 

= Sporotrichum conspersum (Link) Fr., Syst. Mycol., 3:419. 1832. 

= Trichosporum conspersum (Link) Fr., Summa Veg. Scan., 2:492. 1849. 

= Oidium conspersum (Link) Linder, Lloydia, 5:176. 1942. 

Sporotrichum oosporum Ehrenb., Sylvae Myc. Berol., pp. 10, 22. 1818 (B,L). 

Sporotrichum fusco-album Link, Jahrb. Gewachsk., 1:77. 1818 (B). 

= Sporotrichum helvolum Wallr., Flora Crypt. German., 2:280. 1833 (STR). 

= Rhinotrichum repens Preuss, Sturm's Deutschl. Flora, III (Pilze), Bd 6, Heft 25-26:43. 
1848 (B). 

= Rhinocladium macrosporum Karst., Meddel. Soc. F. F. Fennica, 16:31. 1888 (H). 
= Rhinocladium fulvescens Karst., Finlands Mégelsvampar. p. 29. 1892. 

= Rhinotrichum noblesiae Sumstine, Mycologia, 29:250. 1937 (DAOM). 


_— 


nouou 


Acladium dubium (Pers.) comb. nov. 
= Trichoderma dubium Pers., Syn. Meth. Fung., p. 233. 1801 (L). 
= Alysidium fuluum Kunze in Kunze & Schm., Mykol. Hefte, 1:12. 1817 (L). 
Acrosporium fuluum (Kunze) Pers., Mycol. Europ., 1:24. 1822. 
Oidium fuluum (Kunze) Link, Linn. Spec. Plant., IV, 6(1):121. 1824. 
Torula fulva (Kunze) Corda, Sturm's Deutschl. Flora, III (Pilze), Bd 2, Heft"8:81. 
1829. 
Oospora fulva (Kunze) Wallr., Flora Crypt. German., 2:183. 1833. 


Hom i 
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= Oospora fulva (Kunze) Sacc. & Vogl. in Sacc., Syll. Fung., 4:22. 


1886. 
= Acrosporium aureum Pers., Mycol. Europ., 1:25. 1822 (L). 
= Monilia arctica Karst., Meddel. Soc. F. F. Fennica, 18:24. 1888 (H). 
Acladium simile (Berk.) comb. nov. 
= Oidium simile Berk., Hooker's J. Bot., Lond., 4:310. 1845 (K). 
= Monilia aureofulva Cooke & Ell., Grevillea, 8:12. 1879 (K). 
= Oidium aureofulvuum (Cooke & Ell.) Linder, Lloydia, 5:189. 1942. 


Acladium sphaerosporum (Ces.) comb. nov. 
= Nodulisporium sphaerosporum Ces. in Klotzchii Herb. Viv. Mycol., No. 1975, anno 
1855 (STR). 
= Botrytis sphaerospora (Ces.) Sacc., Syll. Fung., 10:538. 1892. 


[Acladium state of Botryobasidium candicans Erikss., Svensk Bot. Tidskr., 52:6. 1958, q.v.] 
= Acladium capitatum Link, Mag. Ges. naturf. Freunde, Berlin, 3:12. 1809 (B). 

= Haplotrichum capitatum (Link) Link, Linn. Spec. Plant., IV, 6(1):52. 1824. 
Sporocephalium capitatum (Link) Chev., Flore Gén. Env. Paris, 1:60. 1826. 

= Botrytis capitata (Link) Duby, Bot. Gallicum, 2:919. 1830. 

Monilia candicans Sacc., Mycotheca Ven. No. 364. anno 1876 (K). 

= Oidium candicans (Sacc.) Linder, Lloydia, 5:183. 1942. 

Rhinotrichum niveum Cooke & Massee in Cooke, Grevillea, 16:10. 


1887 (K). 
Nomina Excludenda 

. capitatum Link = Acladium state of Botryobasidium candicans 

. confervinum Wallr. = Botrytis cinerea 

. heterosporum Wallr. = Cladosporium herbarum 

. penicillatum Wallr. = Botrytis cinerea 

. polysporum Wallr. = Botrytis cinerea 


— a ae 
mS me mR » 


AcMosporiIuM Corda (1839) = AspERGILLUS Link (1809) 
Type species, A. botryoideum Corda = Aspergillus sp. 


ACREMONIUM Link (1809) 


Original species, A. verticillatum Link, A. alternatum Link 
Lectotype species, A. alternatum Link 


Acremonium alternatum Link, Mag. Ges. naturf. Freunde, Berlin, 3:15. 1809 (B). 
= Mycogone alternata (Link) Spreng., Linn. Syst. Veg., XVI, 4(1):555. 1827. 
Nomina Excludenda 
A. vaccinii Fuckel = Conoplea fusca 
A. velutinum Fuckel = Conoplea sphaerica 
A. verticillatum Link = Cladobotryum verticillatum 


AcROSPEIRA Berk. & Br. (1857), non AcrosprRA Mont. (1857) 
Type species, A. mirabilis Berk. & Br. 
= Spirospora Mang. & Vinc. (1920) 


{Acrospeira mirabilis Berk. & Br. in Berk., Intro. to Crypt. Bot., p. 305. Fig. 69a. 


1857] 
= Spirospora castaneae Mang. & Vinc., Bull. Soc. Mycol. Fr., 36:96. 


1920 (DAOM). 
Nomen Excludendum 
A. levis Wiltsh. = Monodictys levis 


AcROsPIRA Mont. (1857), non ACROSPEIRA Berk. & Br. (1857) 
Type species, A. crouanii Mont. 
[Acrospira crouanti Mont., Ann. Sci. Nat., 1V, 8:300. 1857] 
Acrosporium C. G. Nees (1816/17) 
Type species, A. monilioides Nees = Acrosporium state of Erysiphe graminis DC. ex Mérat 
Acrosporium state of Erysiphe graminis DC. ex Mérat, Nouv. Fl. Env. Paris, Ed. II, 1:133. 
1821. 
(= Erysiphe graminis DC., Fl. Frangaise, III, 5:106. 1815) 
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[= Botrytis simplex Pers. BB monilis Alb. & Schw., Consp. Fung., p. 363. 1805] 
= Acrosporium monilioides Nees, Das System... p. 53. 1816/17. 

= Oidium monilioides (Nees) Link, Linn. Spec. Plant., IV, 6(1):122. 1824. 

= Oidium monilioides (Nees) Link var. album Link, Linn. Spec. Plant., IV, 6(1):122. 
1824. 

= Oospora moniliformis Wallr., Flora Crypt. German., 2:182. 1833 (lectotype A. 
monilioides Nees). 


Nomen Excludendum 
A. aureum Pers = Acladium dubium 


ACROSPORIUM Bon. (1851) non Nees (1816/17) = Nomen illegitimum 
Type species, A. tenue Bon. 


ACROSTALAGMUS Corda (1838) = VeRTIcILLIUM C. G. Nees (1816/17) 
Original species, A. cinnabarinus Corda, A. olivaceus Corda 
Lectotype species, A. cinnabarinus Corda = Verticillium state of Nectria inventa Pethybr. 
Nomina Excludenda 
A. geniculatus Preuss = Nomen confusum (see p. 825) 
A. olivaceus Corda = Stachylidium verticillatum 
A. parasitans Corda = Verticillium state of Nectria inventa 


ACROTAMNIUM C. G. Nees (1816/17) = Basidiomycetes (q.v.) 
Type species, A. violaceum Nees 


ACROTHECA Fuckel (1860) = RAMULARIA Unger (1833) 
Type species, A. gei Fuckel = Ramularia gei (Eliass.) Lindr. 
Nomen Excludendum 
A. solaris Sacc. = Mammaria echinobotryoides 


ACROTHECIUM Corda in Preuss (1851) 
Type species, A. multisporum Preuss 
[Acrothecium multisporum Preuss, Linnaea, 24:111. 1851. Quid?] 


Nomina Excludenda 


. purpurellum Sacc. = Dactylaria purpurella 

. scopulae Goid. = Cacumisporium capitulatum 

A. simplex Berk. & Br. = Pleurophragmium simplex 
(See also Trichothecium Link subg. Acrothecium Corda) 


® 


A. anixviae Hohn. = Brachysporium nigrum 

A. bulbosum Sacc. = Sterigmatobotrys macrocar pa 

A. delicatulum Berk. & Br. = Cylindrotrichum oligospermum 
A, lunatum Wakk. = Curvularia lunata 

A. nitidum Karst. = Dendryphion nanum 

A. obovatum Cooke & Ell. = Spadicoides obovatum 

A. pumilum Sacc. = Pleurophragmium rousselianum 

A 

1 


® 


ACTINOCLADIUM Ehrenb. (1819) 
Type species, A. rhodosporum Ehrenb. 
Actinocladium rhodosporum Ehrenb., Jahrb. Gewachsk., 1:52. 1819 (B,L,STR,UPS). 
= Triposporium cambrense Hughes, Mycol. Papers, C.M.I., 46:6. 1951 (IMI). 


ACTINONEMA Pers. (1822) = Mycelia Sterilia (q.v.) 
Original species, A. crataegi Pers., A. caulincola Pers. 
Lectotype species, A. caulincola Pers. = Mycelia Sterilia 


Nomen Excludendum 
A, crataegi Pers. = Spilocaea crataegi 


ACTINOSPIRA Corda (1854) = MyxorricuuM Kunze (1823) = Ascomycetes 
Type species, A. chartarum (Nees) Corda = Myxotrichum chartarum (Nees) Kunze 
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AEGERITA Pers. (1801) 
Original species, A. candida Pers., A. pallida Pers., A. caesia Pers. 
Lectotype species, A. candida Pers. = Aegerita state of Peniophora candida Lyman 
= Crocysporium Corda (1837) 
[Aegerita state of Peniophora candida Lyman, Proc. Boston Soc. Nat. Hist., 33:168. 1907, 
as ‘Peniophora candida (Pers.) Lyman = Aegerita candida Pers.’| 
[= Aegerita candida Pers., Syn. Meth. Fung., p. 684. 1801] 
(= Aegerita candida Pers., Rémer’s Neues Mag. Bot., 1:120. 1794) 
= Tubercularia candida (Pers.) Spreng., Linn. Syst. Veg., XVI, 4(1):565. 1827. 
= Crocysporium aegerita Corda, Icon. Fung., 1:5. 1837 (PR). 
= Aegerita cordae Sacc., Syll. Fung., 4:662. 1886. 
= Crocysporium album Preuss, Linnaea, 24:148. 1851 (FH). 
= Aegerita alba (Preuss) Sacc., Syll. Fung., 4:662. 1886. 
= Aegerita caulicola Karst., Hedwigia, 31:299. 1892 (H). 
Nomen Excludendum 
A. caulicola Karst. = Aegerita state of Peniophora candida 


ALEURISMA Link (1809) = TRICHODERMA Pers. (1801) 
Type species, A. sporulosum Link = Trichoderma sporulosum (Link) Hughes 


Nomen Excludendum 
A. bulbosorum Link = Nomen dubium (see p. 826) 


ALGAE 
The following names are based upon algae: 
Chromosporium strobilinum Karst., Meddel. Soc. F. F. Fennica, 14:109. 1887 (H). 
This is Protococcus viridis Agardh fide Dr. J. Th. Koster. 
Dematium abietinum Pers., Syn. Meth. Fung., p. 699. 1801 (B) 
= Dematium abietinum Pers., Rémer’s Neues Mag. Bot., 1:121. 1794. 
= Sporotrichum abietinum (Pers.) Link, Mag. Ges. naturf. Freunde, Berlin, 3:13. 1809. 
This is Trentepohlia abietina (Flotow) Hansgirg fide Dr. J. Th. Koster. 
Dematium petraeum Pers., Syn. Meth. Fung., p. 697. 1801. 
= Dematium petraeum Pers., Usteri’s Ann. Bot., 15 Stiick: 25. 1795. 
[= Byssus aurea L., Spec. Plant., I, 2:1168. 1753] 
= Trentepohlia aurea (L.) Martius, Fl. Crypt. Erlang., p. 351. 1817. 
= Ozonium aureum (L.) Duby, Bot. Gallicum, 2:934. 1830. 


Persoon’s specimen of Dematium petraeum is Trentepohlia aurea (L.) Martius fide 
Dr. J. Th. Koster. 


? SYNCOELIUM Wallr. (1833) 


Type species, S. catenulatum Wallr. 


?Syncoelium catenulatum Wallr., Flora Crypt. German., 2:152. 1833. 
= Torula cinnabarina (Spreng.) Martius, Flora Crypt. Erlang., p. 357. 1817. 
Monilia cinnabarina Spreng., Florae Halensis, p. 386. 1806. 
‘Lepraria rubens (Weig.) Ach., Meth. Lichen., p. 6. 1803’. 
= ‘Lichen rubens (Weig.) Hoffm., Enum. Lichen., 1: p. 4, Tab. 1, Fig. 5. 1784’ 
= ‘Byssus rubens Weig. ex Reich., Fl. Moeno-Francof., p. 153. 1772’ 
Wallroth’s specimen in Herb. STR bears Trentepohlia odorata (Wiggers) Wittrock fide 


Dr. J. Th. Koster. A collection identified as Lepraria rubens by Acharius in Herb. S also 
bears algal cells. 


i i 


ALLESCHERIELLA P. Henn. (1897) 
Type species, A. uredinoides P. Henn. = A. crocea (Mont.) Hughes 
Allescheriella crocea (Mont.) Hughes in Baker & Dale, Mycol. Papers, C.M.I., 33:97. 1950. 
= Mucor croceus Mont., Hist. Phys., Pol. Nat. Cuba, p. 307. 1842 (K). 


Gymnosporium fuluum Berk. & Curt., J. Linn. Soc. (Bot.), 10:355. 1869 (K). 
= Rhinotrichum fulvuum Berk. & Curt. in Berk., Grevillea, 3:108. 1875 (K). 


e 
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Allescheriella uredinoides P. Henn., Hedwigia, 36:244. 1897 (K). 

Botrytis coccotrichoidea Sacc. & Trott. in Bres. & Sacc., Bull. Soc. Roy. Bot. Belg., 
38:165. 1899 (PAD). 

= Hyphoderma zeylanica Petch, Ann. R. Bot. Gardens, Peradeniya, 6:349. 1917 (K). 


ALTERNARIA C. G. Nees (1816/17) 
Type species, A. tenuis Nees 
= Macrosporium Fr. (1832) 
Alternaria cheiranthi (Lib.) Bolle, Meded. Phytopath. Lab. ‘Willie Commelin Scholten’, 
Baarn, 7:43. 1924, as ‘(Fr.)’. 
[= Helmisporium cheiranthi Lib. in Desm., Crypt. Fr. Exs., No. 213, anno 1827] 
= Macros/orium cheiranthi (Lib.) Fr., Syst. Mycol., 3:374. 1832. 


Alternaria eryngii (Pers.) Hughes & Simmons comb. nov. 
= Conoplea eryngii Pers., Mycol. Europ., 1:11. 1822 (L). 
= Exosporium eryngianum Chev., Flore Gén. Env. Paris, 1:39. 1826. 
= Helmisporium eryngii (Pers.) Fr., Syst. Mycol., 3:361. 1832. 
Alternaria tenuis Nees, Das System... p. 72. Wiirzburg. 1816/17 (L). 
= Torula alternata Fr., Syst. Mycol., 3:500. 1832. 
Alternaria spp. 
Sporidesmium putrefaciens Fuckel, Symb. Mycol., p. 350. 1870 (G). 
= Clasterosporium putrefaciens (Fuckel) Sacc., Syll. Fung., 4:393. 1886. 
Sporidesmium ulmi Fuckel, Symb. Mycol., p. 350. 1870 (G). 


Nomen Excludendum 
A, rudis Ehrenb. = Peyronelia rudis 


ALYSIDIUM Kunze in Kunze & Schm. (1817) = AcLApIum Link (1809) 
Type species, A. fuluum Kunze = Acladium dubium (Pers.) Hughes 
Nomen Excludendum 
A. caesium Fuckel = X ylohypha ferruginosa 


ALYTOSPORIUM (Link) Ehrenb. (1818) = Nomen dubium 
= Sporotrichum Link subg. Alytosporium Link (1815) 

Original species (in subgenus, 1815), Sporotrichum badium Link, S. fuscum Link, S. fuloum 
Link, S. stuposum Link, S. nigrum (Link) Link (= Dematium nigrum Link), S. jubatum 
Link), S. griseo-flavum Link, S. molle Link, S. psittacinum Link, S. murinum Link 
(non Link, 1818), S. muscorum Link (non Pers., 1822), S. azureum Link, S. bombacinum 
Link 

Lectotype species of subgenus (and genus), S. bombacinum Link = Alytosporium bombacinum 
(Link) Ehrenb. = Nomen dubium (see p. 833). 


AMALLOSPORA Penz. (1897) 
Type species, A. dacrydion Penz. 


Amallospora dacrydion Penz., Malpighia, 11:461. 1897 (PAD). 


AMBLYOSPORIUM Fres. (1863) 
Type species, A. botrytis Fres. = A. spongiosum (Pers.) Hughes 


Amblyosporium spongiosum (Pers.) comb. nov. 
= Monilia spongiosa Pers., Mycol. Europ., 1:30. 1822 (L). 
[= Amblyosporium botrytis Fres., Beitr. z. Mykol., 3:99. 1863] 
= Briarea aurea Fuckel, Symb. Mycol., p. 359. 1870 (FH). 


AMPHITRICHUM C. G. Nees & T. F. L. Nees (1818) 
Type species, A. effusum Nees & Nees 
[Amphitrichum effusum Nees & Nees, Nova Acta Acad. Caes. Leop., 9:249. 1818] 
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Nomen Excludendum 
A. olivaceum Corda = ? Cladosporium sp. 


ANTENNARIA Link (1809) non Gartn. (1791) = Nomen illegitimum 
Type species, Sphaeria ericophila Link = Antennularia ericophila (Link) Hughes 
Nomina Excludenda 
A. pinophila Nees = Hyphosoma piceae 
A, tela Corda, Icon. Fung., 1:23. 1837 (PR). 
= Zasmidium tela (Corda) Fr., Summa Veg. Scan., 2:407. 1849. 


ANTENNATARIA Reichenb. (1841) = ANTENNULARIA Reichenb. (1828) 
Type species, Sphaeria ericophila Link = Antennularia ericophila (Link) Hughes 


ANTENNATULA Fr. in Strauss (1850) = ANTENNULARIA Reichenb. (1828) 
Type species, Sphaeria ericophila Link = Antennularia ericophila (Link) Hughes 


ANTENNINA Fr. (1849) = ANTENNULARIA Reichenb. (1828) 
Type species, Sphaeria ericophila Link = Antennularia ericophila (Link) Hughes 


ANTENNULARIA Reichenb. (1828) 
Type species, Sphaersa ericophila Link = Antennularia ericophila (Link) Hughes 
= Antennaria Link (1809) non Giartn. (1791) 
: Antennataria Reichenb. (1841) 
Antennina Fr. (1849) 
Antennatula Fr. in Strauss (1850) 
=: Gibbera Fr. subg. Antennularia (Reichenb.) Petrak (1947) 
Antennularia ericophila (Link) comb. nov. 
[= Sphaeria ericophila Link, Schrad. Neues J. Bot., 3:17. 1809] 
= Torula fuliginosa Pers. B ericophila (Link) Pers., Mycol. Europ., 1:22. 1822. 
Antennaria ericophila (Link) Link, Linn. Spec. Plant., IV, 6(1):118. 1824. 
= Antennaria ericae Spreng., Linn. Syst. Veg., XVI, 4(1):558. 1827. 
Gibbera ericophila (Link) Petrak, Sydowia, 1:199. 1947. 


So far as I am aware there is no previous validly published new combination 
of Sphaeria ericophila into Antennularia: there do occur, however, incidental 
mentions of the combination by authors who do not accept it. Petrak, for 
instance, in Joc. cit., listed ‘Antennularia ericophila (Link) Reichenb.’ in the 
synonymy of Gibbera ericophila (Link) Petrak but Reichenbach did not 
propose this combination in the work cited. 


ARTHRINIUM Kunze in Kunze & Schm. (1817) 
Type species, A. caricicola Kunze in Kunze & Schm. 
= Camptoum Link (1824) 
= Goniosporium Link (1824) 
= Gonatosporium Corda (1839) 
= Sporophleum Nees ex Link (1824) 
Arthrinium caricicola Kunze in Kunze & Schm., Mykol. Hefte, 1:9. 1817 (STR, PC). 
Arthrinium curvatum Kunze in Kunze & Schm., Mykol. Hefte, 2:103. 1823 (PC). 
= Camptoum curvatum (Kunze) Link, Linn. Spec. Plant., IV, 6(1):44. 1824. 
Arthrinium puccinioides (DC.) Kunze in Kunze & Schm., Mykol. Hefte, 2:103. 1823. 
[= Conoplea puccinioides DC., Flore Frangaise, III, 2:73. 1805] 
= Goniosporium puccinioides (DC.) Link, Linn. Spec. Plant., IV, 6(1):45. 1824. 
= Gonatosporium puccinioides (DC.) Corda, Icon. Fung., 3:8. 1839. 
Arthrinium sphaerospermum Fuckel, Symb. Mycol., Nachtr. 2:79. 1873 (G). 
= Goniosporium sphaerospermum (Fuckel) Sacc., Syll. Fung., 4:280. 1886. 


[Arthrinium sporophleum Kunze in Kunze & Schm., Mykol. Hefte, 2:104. 1817] 
= Sporophleum gramineum Nees ex Link, Linn. Spec. Plant., IV, 6(1):45. 1824. 
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Nomen Excludendum 
A. pyrinum Wallr. = Fusicladium state of Venturia pirina 


ARTHROBOTRYUM Ces. (1854) 
Type species, A. stilboideum Ces. 


[Arthrobotryum stilboideum Ces., Hedwigia, 1: Tab. 4, Fig. 1, Erklarung der Tab. 4 und 5. 
1854] 


Nomina Excludenda 


A. albicans Sacc. = Arthrosporium albicans 

A, atrum Berk. & Br. = Phragmocephala atra 

A. airum Berk. & Br. var. majus Sacc. = Phragmocephala atra 
A. robustum Cooke & Ell. 


= Bactrodesmium robustum 
ARTHROSPORIUM Sacc. (1880) 
Type species, A. albicans (Sacc.) Sacc. 
Arthrosporium albicans (Sacc.) Sacc., Syll. Fung., 4:598. 
= Arthrobotryum albicans Sacc., Michelia, 1:75. 
Arthrosporium candidum (Schw.) comb. nov. 
= Isaria candida Schw., Trans. Amer. Phil. Soc., II, 4:305. 
= Arthrosporium compositum EIl., Bull. Torrey Bot. Club, 8:64. 


Nomen Excludendum 
A. compositum Ell. = Arthrosporium candidum 


1886. 
1877 (PAD). 


1832 (PH). 
1881 (NYS). 


ASCOTRICHA Berk. (1838) = Ascomycetes 
Type species, A. chartarum Berk. 


Ascotricha amphitrichum (Corda) comb. nov. 


= Chaetomium amphiirichum Corda, Icon. Fung., 4:37. 
= Chaetomium araliae Corda, Icon. Fung., 4:37. 


1840 (PR). 
1840 (PR). 

= Chaetomium pusillum Ell. & Ev., Proc. Acad. Nat. Sci. Phil., 1890:220. 1890, not 
C. pusillum Fr., Syst. Mycol., 3:255. 1829. 

= Chaetomium ellisianum Sacc. & Syd. in Sacc., Syll. Fung., 14:491. 1899, 
= Ascotricha pusilla (Ell. & Ev.) Chivers, Mem. Torrey Bot. Club, 14:220. 


1915. 
[Ascotricha chartarum Berk., Ann. Mag. Nat. Hist., I, 1:257. 1838] 
= Myxotrichum murorum Kunze in Kunze & Schm., Mykol. Hefte, 2:110. 1823 (L). 
[= Dicyma ampullifera Boul., Rev. Gén. Bot., 9:20. 


1897 (conidial state)] 


ASPERGILLUS Link (1809) non Monilia Pers.**A spergillus Pers. (1801) 
Original species, A. glaucus Link, A. flavus Link, A. candidus Link, A. laneus Link, A. virens 
Link, A. maximus Link 
Lectotype species: cf. Thom & Raper, Manual of Aspergilli, 1945, who disposed the first 
three of the original species into the A. glaucus, A. flavus-oryzae, and.A. candidus groups 
respectively. 
= Briarea Corda (1831) 
= Acmosporium Corda (1839) 
Aspergillus glaucus Link (group, fide Thom & Raper, 1945, p. 351) 
[= Aspergillus penicillatus Grev., Scot. Crypt. Flora, 1:Pl. 32. 1823] 
= Penicillium sparsum Link, Linn. Spec. Plant., IV, 6(1):70. 1824. 
= Briarea elegans Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 3, Heft 11: 11. 


1831. 
= Monilia penicillata (Grev.) Fr., Syst. Mycol., 3:410. 1832. 
Aspergillus sp. 
= Monilia candida Pers., Syn. Meth. Fung., p. 692. 1801 (L). 


(= Monilia candida Pers., Rémer’s Neues Mag. Bot., 1:120. 1794). 
‘Agrees well with Aspergillus fumigatus Fres. except for colour’ fide G. Smith. 
Aspergillus sp. 
= Acmosporium botryoideum Corda, Icon. Fung., 3:12. 
= Polyactis botryoides Bon., Handb.. . p. 116. 


1839 (PR). 


Stuttgart. 1851. 
Botrytis acmospora Sacc., Syll. Fung., 4:136. 1886. 


‘Almost certainly Aspergillus restrictus G. Smith’ fide G. Smith. 





738 CANADIAN JOURNAL OF BOTANY. VOL. 36, 1958 


Nomina Excludenda 
A, penicillatus Grev. = Aspergillus glaucus group 
A. purpureofuscus Fr. = Cephalotrichum purpureofuscum 
A. purpureofuscus Schw. = Cephalotrichum purpureofuscum 


ASTEROSPORIUM Kunze ex Wallr. (1833) = Coelomycetes 
Type species, A. hoffmanni Kunze ex Wallr. = Asterosporium asterospermum (Pers. ex 
Gray) Hughes 
Asterosporium asterospermum (Pers. ex Gray) comb. nov. 
= Stilbospora asterosperma Pers. ex Gray, Nat. Arr. Brit. Pl., 1:545. 1821. 
(= Stilbospora asterosperma Pers., Syn. Meth. Fung., p. 96. 1801 (L)) 
(= Uredo asterosperma (Pers.) Strauss, Ann. Wetterauisch. Ges., 2:112. 1810) 
(= Stilbospora asterospora Pers., Rémer's Neues Mag. Bot., 1:93. 1794) 
(= Stilbospora asterospora Pers. ex Mérat, Nouv. Fl. Env. Paris, Ed. I], 1:147. 1821, 
as ‘Hoffm.’) 
= Asterosporium hoffmanni Kunze ex Wallr., Flora Crypt. German., 2:179. 1833. 
(= Asterosporium hoffmanni Kunze, Flora, 1:225. 1819) 


ASTEROSTOMELLA Speg. (1886) = Coelomycetes 
Type species, A. paraguayensis Speg. 
Asterostomella maculosa (Sacc.) comb. nov. 
= Trichosporum maculosum Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 10:87. 
1917 (PAD). 


[A sterostomella paraguayensis Speg., Anal. Soc. Cient. Arg., 22:198. 1886] 


ATRACTINA Hohn. (1904) = STERIGMATOBOTRYS Oudem. (1886) 
Type species, A. biseptata Hohn. = Sterigmatobotrys macrocarpa (Corda) Hughes 


BAcCTRIDIUM Kunze in Kunze & Schm. (1817) 
Type species, B. flavum Kunze in Kunze & Schm. 
[Bactridium flavum Kunze in Kunze & Schm., Mykol. Hefte, 1:5. 1817 
= Trichothecium flavum (Kunze) Spreng., Linn. Syst. Veg., XVI, 4( 
= Bactridium candidum Kunze in Kunze & Schm., Mykol. Hefte, 1:7. 1 
Trichothecium candidum (Kunze) Spreng., Linn. Syst. Veg., XVI, 4(1):55 
= Bactridium carneum Kunze in Kunze & Schm., Mykol. Hefte, 1:73 
Bactridium ellisii Berk., Grevillea, 3:51. 1874 (K). 


ll 


Nomina Excludenda 
B. candidum Kunze = Bactridium flavum 
B. carneum Kunze = Bactridium flavum 
B. ellisti Berk. = Bactridium flavum 


BACTRODESMIUM Cooke (1883) 


Original species, Sporidesmium abruptum Berk. & Br. = Bactrodesmium abruptum (Berk. & 
Br.) Mason & Hughes, Sporidesmium spilomeum Berk. & Br. = Bactrodesmium spilomeum 
(Berk. & Br.) Mason & Hughes 

Lectotype species, Bactrodesmium abruptum (Berk. & Br.) Mason & Hughes 

Bactrodesmium abruptum (Berk. & Br.) Mason & Hughes in Rimington, Nat. Hist. 
Scarborough Distr., 1:159. 1953. 

= Sporidesmium abruptum Berk. & Br., Ann. Mag. Nat. Hist., III, 15:401. 1865 (K). 
= Clasterosporium abruptum (Berk. & Br.) Sacc., Syll. Fung., 4:389. 1886. 

Bactrodesmium arnaudii sp. n. 

Sporodochia punctiformia dispersa, atronitentia, usque ad 200 yu diam. 

Conidiophora brevia, aggregata, ramosa, septata, hyalina vel subhyalina, 2.2-3.5 yu 
crassa. 

Conidia sicca, singula in apice conidiophori, pyriformia, laevia, apice rotundata, basi 
plana, 5-6- (plerumque 6-)- cellulata, 35-51 X 16-21 yw, cellulis binis terminalibus majcribus 
(conjunctim 22-32 u longis) atrobrunneis, basalibusque successive pallidioribus. Septum 
terminale zona atra, crassa (usque ad 6 4) praeditum, subterminale zona atra tenui (ad 3 y). 
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Hab. in ligno putrido, America boreali et in Europa: DAOM 37639 (IMI 14014) in ligno 
putrido Fraxini excelsioris, Anglia, 13.1V.1947 (typus); DAOM. 29292(c) in ligno putrido, 
N.Y., U.SA., 4.04..1952. 

Bactrodesmium leptopus (Sacc.) comb. nov. 
= Clasterosporium clavaeforme (Preuss) Sacc., var. leptopus Sacc., Syll. Fung., 4:391. 
1886 (PAD). 
Bactrodesmium robustum (Cooke & Ell.) comb. nov. 
Arthrobotryum robustum Cooke & Ell., Grevillea, 7:7. 1878 (K). 
Wettsteiniella robusta (Cooke & Ell.) O. Kuntze, Rev. Gen. Plant., 2:875. 1891. 


Bactrodesmium spilomeum (Berk. & Br.) Mason & Hughes in Hughes, Can. J. Bot., 31:616. 
1953. 
= Sporidesmium spilomeum Berk. & Br. in Rabenh., Fungi Europ., No. 1162, anno 
1868 (K). 


i Wl 


Nomina Excludenda 
B. caulincola (Corda) Grove var. pellucidum Grove = Camposporium pellucidum 
B. opacum Cooke & Harkn. = Sporidesmium iarvatum 


BALANIUM Wallr. (1833) 
Type species, B. stygium Wallr. 
Balanium stygium Wallr., Flora Crypt. German., 2:160, 1833 (STR). 


BastascuM Cavara (1888) = SprLocaAkEA Fr. (1825) 
Type species, B. ertobotryae Cavara = Spilocaea eriobotryae (Cavara) Hughes 


BAsIpDIOBOTRYS Hohn. (1909) 
Type species, B. clautriavit Hohn. 
Basidiobotrys clautriavit Héhn., S. B. Akad. Wiss. Wien, 118:420. 1909 (FH). 


Basidiobotrys pallida (Berk. & Curt.) comb. nov. 
= Botrytis pallida Berk. & Curt. in Berk., Grevillea, 3:111. 1875 (K). 
= Streptothrix glauca Ell. & Everh., J. Mycol., 4:107. 1888 (NY). 
= Streptothrix cinerea Morgan, J. Cincinn. Soc. Nat. Hist., 18:44. 1895 (IA). 


Basidiobotrys state of Hypoxylon punctulatum (Berk. & Rav.) Cooke, Grevillea, 13:16. 
1884; cf. Barnett, Mycologia, 49:588-595. 1957. 
= Diatrype punctulata Berk. & Rav. in Berk., Grevillea, 4:94. 1876] 
= Nummularia punctulata (Berk. & Rav.) Sacc., Syll. Fung., 1:399. 1882. 
= Hyalopus griseus Berk. & Curt. in Berk., Grevillea, 3:64. 1874 (K). 
= Haplotrichum griseus (Berk. & Curt.) Pound & Clem., Minn. Bot. Stud., 1:672. 
1896. 


BASIDIOMYCETES (including sterile mycelium bearing clamp connections) 
ACROTAMNIUM C. G. Nees (1816/17, q.v.) 
Acrotamnium violaceum Nees, Das System... p. 75. Wiirzburg. 1816/17. 
= Sporotrichum muscorum Link, Mag. Ges. naturf. Freunde, Berlin, 7:35. 1815 (B). 
Botrytis sphagnorum Cooke, Grevillea, 12:27. 1883 (K). 
ByssocLapDIuM Link (1815, q. v.) 
Byssocladium candidum Link, Mag. Ges. naturf. Freunde, Berlin, 7:36. 1815 (B). 
Cladosporium fuscum Link, Linn. Spec. Plant., IV, 6(1):40. 1824 (B). 
Coccotrichum carneum Wallr., Flora Crypt. German., 2:315. 1833 (STR). 
Collarium carneum (Wallr.) Rabenh., Deutschl. Krypt.-Flora, 1:70. 1844. 
= Botrytis wallrothii Sacc., Syll. Fung., 4:120. 1886. 
Haplotrichum virescens Schw., Trans. Amer. Phil. Soc., II, 4:280. 1832 (BPI). 
Himantia nitens Pers., Mycol. Europ., 1:91. 1822 (B). 
= Sporotrichum nitens (Pers.) Link, Linn. Spec. Plant., IV, 6(1):3. 1824. 
Himantia tela Pers., Mycol. Europ., 1:91. 1822 (B). 


1 


= Sporotrichum tela (Pers.) Link, Linn. Spec. Plant., IV, 6(1):20. 1824. 
Sporotrichum azureum Link, Mag. Ges. naturf. Freunde, Berlin, 3:13. 1809 (L). 
Sporotrichum badium Link , Mag. Ges. naturf. Freunde, Berlin, 3:12. 1809 (L). 
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Sporotrichum bryophilum Pers., Mycol. Europ., 1:78. 1822 (L). 

Sporotrichum candidum Link, Mag. Ges. naturf. Freunde, Berlin, 3:13. 1809 (B). 

Sporotrichum chlorinum Link, Mag. Ges. naturf. Freunde, Berlin, 7:35. 1815 (B). 

Sporotrichum cinnamomeum Wallr., Flora Crypt. German., 2:280. 1833 (STR). 

Sporotrichum fuscum Link, Mag. Ges. naturf. Freunde, Berlin, 3:12. 1809 (B, L). 
Alytosporium fuscum (Link) Link, Linn. Spec. Plant., IV, 6(1):23. 1824. 

Sporotrichum intertextum Schw., Trans. Amer. Phil. Soc., I], 4:271. 1832 (BPI). 

Sporotrichum isabellinum Karst., Finlands Mégelsvampar. p. 32. 1892 (H). 

Sporotsichum lapidum Pers., Mycol. Europ., 1:78. 1822 (L). 

Sporotrichum muscorum Link see Acrotamnium violaceum Nees 

Sporotrichum obducens Link, Jahrb. Gewachsk., 1:168. 1818 (B). 

Sporotrichum olivaceum Pers., Mycol. Europ., 1:79. 1822 (L). 

Sporotrichum stuposum Link, Mag. Ges. naturf. Freunde, Berlin, 3:12. 1809 (B). 

Sporotrichum subvinosum Schw., Trans. Amer. Phil. Soc., II, 4:273. 1832 (BPTI). 

Sporotrichum vitellinum Link, Mag. Ges. naturf. Freunde, Berlin, 3:13. 1809 (B). 

XENOPUS Penz. & Sacc. (1901, q.v.) 

Xenopus farinosus Penz. & Sacc., Malpighia, 15:240. 1901 (PAD). 


BEAUVERIA Vuill. (1912) 
Original species, B. bassiana (Bals.-Criv.) Vuill. (= Botrytis bassiana Bals.-Criv.), B. effusa 
(Beauv.) Vuill. (= Botrytis effusa Beauv.) 
Lectotype species, B. bassiana (Bals.-Criv.) Vuill. ? = B. densa (Link) Picard 


Beauveria densa (Link) Picard, Ann. Ecole Nat. Agr. Montpell., N.S., 13:200. 1914. 
= Sporotrichum densum Link, Mag. Ges. naturf. Freunde, Berlin, 3:13. 1809 (B). 
= Isaria densa (Link) Giard, C. R. Acad. Sci., 113:270. 1891. 
= Spicaria densa (Link) Vuill., Bull. Soc. Sci. Nancy, III, 11:153. 1910. 
= Botrytis bassiana Bals.-Criv., Bibl. Ital., 79:127. 1835] 
= Beauveria bassiana (Bals.-Criv.) Vuill., Bull. Soc. Bot. Fr., IV, 12:40. 1912. 
Stachylidium bassianum (Bals.-Criv.) Mont., Syll. Gen. Spec. Crypt., p. 301. 1856. 


? 


BENIOWSKIA Racib. (1900) 
Type species, B. graminis Racib. = Beniowskia sphaeroidea (Kalchbr. & Cooke) Mason 


Beniowskia sphaeroidea (Kalchbr. & Cooke) Mason, Mycol. Papers, C.M.I., 2:26. 1928. 
[= Ceratium sphaeroideum Kalchbr. & Cooke, 9:22. 1880] 
= Sporotrichum peribebuyense Speg., Anal. Soc. Cient. Arg., 22:206. 1886 (PAD, G). 
= Beniowskia graminis Racib., Paras. Algen Pilze Java’s, 2:37. 1900 (PAD). 
= Botrytis uredinicola Peck, Bull. Torrey Bot. Club, 36:155. 1909 (NYS). 


i) 


w 


BERKLEASMIUM Zobel in Corda (1854) 
Type species, B. cordaeanum Zobel = B. concinnum (Berk.) Hughes 


Berkleasmium concinnum (Berk.) comb. nov. 
[= Sporidesmium concinnum Berk., Lond. J. Bot., 4:309. 1845] 
= Berkleasmium cordaeanum Zobel in Corda, Icon. Fung., 6:4. 1854. 


BisporaA Corda (1837) 
Original species, B. monilioides Corda ( = Monilia antennata Pers.), B. monilioides Corda B 
condensata Corda, B. menzelii Corda, B. intermedia Corda, B. catenulata Corda 
Lectotype species, B. monilioides Corda = B. antennata (Pers.) Mason 
= Torula (Pers.) Link subg. Bispora (Corda) Crouan & Crouan (1867). 


Bispora betulina (Corda) comb. nov. 

= Dicoccum betulinum Corda, Icon. Fung., 2:5. 1838 (PR). 

Torula aequalis Berk. & Curt. in Berk., Grevillea, 3:14. 1874 (K). 

Torula dissita Berk. & Curt. in Berk., Grevillea, 3:14. 1874 (K, NY, NYS). 
Bispora pusilla Sacc., Michelia, 1:78. 1877 (PAD). 

= Torula binale Cooke & Ell., Grevillea, 6:5. 1877 (K, NY, NYS). 

= Septonema bisporoides Sacc., Michelia, 2:559. 1882 (PAD). 

= Bispora media Sacc., Ann. Mycol., 6:567. 1908 (PAD). 


Bispora effusa Peck, N.Y. State Mus. Rept., 44:27(139). 1891 (NYS). 


u] 
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Bispora antennata (Pers.) Mason in Hughes, Can. J. Bot., 31:582. 1953 and in Rimington, 
Nat. Hist. Scarborough Distr., 1:158. 1953. 
= Bispora antennata (Pers.) Arn., Bull. Soc. Mycol. Fr., 69:282. 1954, 
= Monilia antennata Pers., Syn. Meth. Fung., p. 694. 1801 (L, UPS). 
(= Dematium antennaeforme Hofim., Deutschl. Flora, II (Krypt.), t. 13, Fig. 4. 
Erlangen. 1795 (B)). 
= Torula antennata (Pers.) Pers., Traité sur champignons comest., p. 59. Paris, 1819, 
and Mycol. Europ., 1:21. 1822. 
Bispora monilioides Corda, Icon. Fung., 1:9. 1837 (PR). 
Torula monilioides (Corda) Fr., Summa Veg. Scan., 2:505. 1849. 
= Bispora menzelii Corda, Icon. Fung., 1:9. 1837 (PR). 
Torula menzelii (Corda) Fr., Summa Veg. Scan., 2:505, 1849. 
= Bispora intermedia Corda, Icon. Fung., 1:9. 1837 (PR). 
= Bispora catenulata Corda, Icon. Fung., 1:9. 1837 (PR). 


Nomina Excludenda 


B. catenulata Corda = Bispora antennata 


B. dicoccum Auersw. = Torula graminis 
B. intermedia Corda = Bispora antennata 
B. media Sacc. = Bispora betulina 


B. menzelii Corda = Bispora antennata 
B. pusilla Sacc. = Bispora betulina 


BISPOROMYCES van Beyma (1940) = CHLORIDIUM Link (1809) 
Type species, B. chlamydosporis van Beyma = Chloridium chlamydosporis (van Beyma) 
Hughes 


BONORDENIELLA Penz. & Sacc. (1901) = ? Contosportum Link (1809) 
Type species, B. memoranda Penz. & Sacc. (= Coniosporium sp. fide icon.) 


[Bonordeniella memoranda Penz. & Sacc., Malpighia, 15:260. 1901 
I 


Nomen Excludendum 


B. aspera Linder = Coniosporium state of Hysterium insidens 


Botrytis Pers. (1801) 
Original species, B. cinerea Pers., B. ramosa Pers., B. ramosa Pers. B alba Pers., B. simplex 
Pers., B. spicata Pers. 
Lectotype species, B. cinerea Pers. 
= Haplaria Link (1809) 
= Polyactis Link (1809) 
= Monilia Pers. [subg.] Peolyactis (Link) Pers. (1822 


Botrytis cinerea Pers., Syn. Meth. Fung., p. 690. 1801 (L). 
(= Botrytis cinerascens Pers., Rémer’s Neues Mag. Bot., 1:120. 1794) 
= Haplaria grisea Link, Mag. Ges, naturf. Freunde, Berlin, 3:11. 1809 (B, UPS). 
= Acladium griseum (Link) Spreng., Linn. Syst. Veg., XVI, 4(1):555. 1827, as 
‘gryseum'’. 
Botrytis grisea (Link) Duby, Bot. Gallicum, 2:920. 1830. 
Botrytis grisea (Link) Fr., Syst. Mycol., 3:396. 1832. 
Botrytis haplaria Corda, Icon. Fung., 1:18. 1837. 
olyactis vulgaris Link, Mag. Ges. naturf. Freunde, Berlin, 3:16. 1809 (L). 
Monilia vulgaris (Link) Pers., Mycol. Europ., 1:31. 1822. 
Botrytis polyactis Link, Linn. Spec. Plant., IV, 6(1):59. 1824. 
Botrytis obtusa Spreng., Linn. Syst. Veg., XVI, 4(1):551. 1827. 
Botrytis vulgaris (Link) Fr., Syst. Mycol., 3:398. 1832. 
= Botrytis bicolor Link, Linn. Spec. Plant., IV, 6(1):61. 1824 (B), non 
B. bicolor (Link) Pers., Mycol. Europ., 1:57. 1822. 
= Acladium polysporum Wallr., Flora Crypt. German., 2:287. 1833 (STR). 
= Chloridium polysporum (Wallr.) Sacc., Syll. Fung., 4:323. 1886. 
Acladium penicillatum Wallr., Flora Crypt. German., 2:288. 1833 (STR). 
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= Haplotrichum penicillatum (Wallr.) Rabenh., Deutschl. Krypt.-Flora, 1:101. 1844. 
= Chloridium penicillatum (Wallr.) Sacc., Syll. Fung., 4:321. 1886. 
= Acladium confervinum Wallr., Flora Crypt. German., 2:288. 1833 (STR). 
= Haplotrichum confervinum (Wallr.) Rabenh., Deutschl. Krypt.-Flora, 1:101. 1844. 
= Spicularia icterus Fuckel, Symb. Mycol., p. 359. 1870 (G). 
= Chloridium micans Karst., Meddel. Soc. F. F. Fennica, 16:35. 1888 (H). 
= Haplotrichum fructigenum Karst., Acta Soc. F. F. Fennica, 9:11. 1893 (H). 


Nomina Excludenda 
B. affinis Ell. & Ev. = Nodulisporium affine 


B. asperula Karst. = Costantinella terrestris 
B. atrofumosa Cooke & Ell. = Virgaria nigra 


. atroviridis Cooke & Ell. = Nodulisporium atroviride 

. aurantiaca Link = Verticillium state of Nectria inventa 
. bassiana Bals.-Criv. ? = Beauveria densa 

. bicolor Link = Botrytis cinerea 

cinerascens see Botrytis cinerea 

cinerella Sacc. & Wint. = Hansfordia pulvinata 
coccotrichoidea Sacc. & Trott. = Allescheriella crocea 
didyma Schm. = Oedemium didymum 

geniculata Corda = Conoplea geniculata 

glauca Ell. & Ev. = Gonytrichum state of Melanopsammella inaequalis 
gossypina Bres. = Trichoderma sporulosum 

griseola Sacc. non Desm. = Hansfordia pulvinata 
hepatica Wallr. = Nodulisporium hepaticum 
isabellina Preuss = Ostracoderma isabellinum 

lateritia Schw. = Verticillium state of Nectria inventa 
macrospora Link = Cladobotryum macrosporum 
michenert Berk. & Curt. = Costantinelia micheneri 
nigra Link = Virgaria nigra 

olivacea Ell. & Ev. non Link = Nodulisporium ellisii 
pallida Berk. & Curt. = Basidiobotrys pallida 
polyspora Link = Nodulisporium polysporum 
prasina Berk. & Curt. = Chaetomium prasinum 
rosea Link non DC. = Ostracoderma linkii 

simplex Pers. BB monilis Alb. & Schw. = Acrosporium state of Erysiphe graminis 
sphagnorum Cooke = Basidiomycetes (q.v.) 
sporotrichoides Karst. = Costantinella terrestris 
tillettei Desm. = Costantinella terrestris 

torta Ell. & Ev. = Conoplea fusca 

uredinicola Peck = Beniowskia sphaeroidea 
variosperma Link = Cladobotryum variospermum 
velutina Wallr. = Nodulisporium velutinum 
verticilloides Corda = Nodulisporium verticilloides 


Bays By Oa Sy Be Be Oe By Be By Be Oy By Be Oy Oy By By By Oy by by by By Oy Oy Oy By Oy by 


BRACHYCLADIUM Corda (1838) = DENDRYPHION Wallr. (1833) 
Type species, B. penicillatum Corda = Dendryphion penicillatum (Corda) Fr. 


BRACHYSPORIUM Sacc. (1880) 
Original species, B. obovatum (Berk.) Sacc., B. coryneoideum (de Not.) Sacc. (= Helmi- 
sporium coryneoideum de Not.) 
Lectotype species, B. obovatum (Berk.) Sacc. 
= Helmisporium Link [subg.] Brachysporium (Sacc.) Karst. (1892). 


Brachysporium nigrum (Link) comb. nov. 

Dactylium nigrum Link, Linn. Spec. Plant., IV, 6(1):77. 1824 (B). 

Cladotrichum nigrum (Link) Sacc., Syll. Fung., 4:373. 1886. 

= Helmisporium apicale Berk. & Br., Ann. Mag. Nat. Hist., III, 7:382. 1861 (Kk). 
= Brachysporium apicale (Berk. & Br.) Sacc., Syll. Fung., 4:426. 1886. 

= Monotospora triseptata Peck, N.Y. State Mus. Rept, 24:94. 1872 (NYS) 

= Acrothecium anixiae Hohn., S.B. Akad. Wiss. Wien, 111:990. 1902 (FH). 
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Brachysporium obovatum (Berk.) Sacc., Syll. Fung., 4:427. 1886. 

= Helmisporium obovatum Berk., Ann. Mag. Nat. Hist., I, 6:434. 1841 (K). 
Brachysporium polyseptatum (Preuss) Hughes, Can. J. Bot., 33:264. 1955. 
Cordana polyseptata Preuss, Linnaea, 24:129. 1851 (B,FH). 
Acrothecium polyseptatum (Preuss) Sacc., Michelia, 1:75. 1877. 
Telmisporium bloxami Cooke, Grevillea, 12:36. 1883 (K). 

= Brachysporium bloxami (Cooke) Sacc., Syll. Fung., 4:426. 1886. 

Nomen Excludendum 

B. intricatum Sacc. = Pleurophragmium dorycarpum 


| 


~ 


BrIAREA Corda (1831) = AsPERGILLUs Link (1809) 
Type species, B. elegans Corda = A. glaucus Link group fide Thom & Raper (1945) 
Nomen Excludendum 
B. aurea Fuckel = Amblyosporium spongiosum 


ByssocLaDIuM Link (1815) = Basidiomycetes (q.v.) 
Original species, B. candidum Link, B. fenestrale Link (= ‘Conferva fluviatilis Roth’) 
Lectotype species, B. candidum Link = Basidiomycetes 


CACUMISPORIUM Preuss (1851) 
Type species, C. tenebrosum Preuss = ? C. capitulatum (Corda) Hughes 
Cacumisporium capitulatum (Corda) comb. nov. 
Helmisporium capitulatum Corda, Icon. Fung., 2:13. 1838 (PR). 
Acrothecium capitulatum (Corda) Ferr., Flora Ital. Crypt., I (Fungi, Hyphales). 
p. 454. 1912. 
?[= Cacumisporium tenebrosum Preuss, Linnaea, 24:130. 1851, and Sturm’s Deutschl. 
Flora, III (Pilze), Bd 6, Heft 35:117. 1862! 
= Acrothecium tenebrosum (Preuss) Sacc., Michelia, 1:74. 1877. 
[= Acrothecium scopulae G. Goid., Ann. Mycol., 31:138. 1933] 


| 


Capopuora Lagerb. & Mel. in Lagerb., Lundb. & Mel. (1928) = PHIALOPHORA 
Medlar (1915) 
Type species, C. fastigiata Lagerb. & Mel. = Phialophora fastigiata (Lagerb. & Mel.) Conant 
Nomen Excludendum 
C. americana Nannf. = Phialophora americana 


CAMPOSPORIUM Harkn. (1884) 
Type species, C. antennatum Harkn. 
Cam posporium antennatum Harkn., Bull. Calif. Acad. Sci., 1:37. 1884 (K). 
Camposporium pellucidum (Grove) Hughes, Mycol. Papers, C.M.I., 36:9. 1951. 
= Bactrodesmium caulincola (Corda) Grove var. pellucidum Grove, J. Bot., Lond., 
24:200. 1886 (BM). 


= Clasterosporium sarcopodioides (Corda) Sacc. subsp. arundinaceum Karst., Meddel. Soc. 
F. F. Fennica, 14:92: 1887 (H). 


CAMPSOTRICHUM Ehrenb. (1819) 
Type species, C. bicolor Ehrenb. 
Campostrichum bicolor Ehrenb., Jahrb. Gewachsk., 1:55. 1819 (B). 
= Myxotrichum bicolor (Ehrenb.) Fr., Syst. Mycol., 3:351. 1832. 
Nomina Excludenda 
C. cinnamomi Corda = Nomen confusum (see p. 826). 
C. circinatum Berk. & Curt. = Gyrothrix circinata 
C. elegans Penz. & Sacc. = Periconia elegans 
C. podospermum Corda = Gyrothrix podosperma 
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CAMPSOTRICHUM Ehrenb. sect. GYROTHRIX Corda (1839) = GyYROTHRIX 
(Corda) Corda (1842) 
Type species, Campsotrichum podospermum Corda = Gyrothrix podosperma (Corda) Rabenh. 


CAMPTOSPORIUM [Link] ex Duby (1830), as ‘Ehrenb.’ = Nomen illegitimum 
(Art. 64(1)) 
Type species, C. glaucum (Pers.) Duby (as ‘Ehrenb’.) = Menispora glauca Pers. (q.v.) 
(= Camptosporium Link in Ehrenb. (1818), nomen nudum) 
(= Camplosporium Link in Spreng. (1827), nomen nudum) 


CampTouM Link (1824) = ARTHRINIUM Kunze in Kunze & Schm. (1817) 


Type species, C. curvatum (Kunze) Link = Arthrinium curvatum Kunze 


CAPILLARIA Pers. (1822) non Stackh. (1809) = Nomen illegitimum 
Original species, C. migra Pers., C. arundinis Pers., C. phytolaccae Pers., C. badia Pers., 
C. epidermidis Pers., C. grammica Pers. 


CELLULOSPORIUM Peck (1879) = Coelomycetes 
Type species, C. sphaerosporum Peck 
= ‘Cytosporium Peck’ in Sacc. (1884) 
Cellulosporium sphaerosporum Peck, Bot. Gaz., 4:171. 1879 (NYS). 
= Cytosporium sphaerosporum (Peck) Peck in Sacc., Syll. Fung., 3:470. 1884. 


CEPHALAEODIUM Kunze in Reichenb. (1828) = Nomen nudum (cf. CoRYNO- 
DESMIUM) 


CEPHALOTHECIUM Corda (1838) = ? TRICHOTHECIUM Link (1809) 
Type species, C. roseum Corda = ? Trichothecium roseum (Pers.) Link 


CEPHALOTRICHUM Link (1809), as ‘Cephalothrichum’ 
Original species, C. rigescens Link, C. stemonitis (Pers.) Link 
Lectotype species, C. stemonitis (Pers.) Link 

= Doratomyces Corda (1829) 
= Stysanus Corda (1837) 


Cephalotrichum medium (Sacc.) comb. nov. 
Stysanus medius Sacc., Michelia, 2:300. 1881 (PAD). 
Stysanopsis media (Sacc.) Ferr., Ann. Mycol., 7:281. 1909. 


Cephalotrichum nanum (Ehrenb.) comb. nov. 

= Periconia nana Ehrenb., Sylvae Myc. Berol., pp. 13, 24. 1818 (B, L). 

Stilbum nanum (Ehrenb.) Spreng., Linn. Syst. Veg., XVI, 4(1):547. 1827. 
Graphium nanum (Ehrenb.) Sacc., Syll. Fung., 4:616. 1886. 

= Isaria glaucocephala Link, Linn. Spec. Plant., IV, 6(2):116. 1825 (B). 

Stysanus stemonitis (Pers.) Corda var. fimetarius Karst., Meddel. Soc. F. F. Fennica, 
14:93. 1887 (H). 

= Stysanus fimetarius (Karst.) Massee & Salm., Ann. Bot., London, 16:86. 1902. 


Cephalotrichum phillipsii (Berk. & Leighton) comb. nov. 
= Periconia phillipsit Berk. & Leighton in Berk. & Br., Ann. Mag. Nat. Hist., IV, 
15:33. 1875 (K). 
= Sporocybe phillipsit (Berk. & Leighton) Sacc., Syll. Fung., 4:609. 1886. 
= Stysanus phillipsii (Berk. & Leighton) Mason & Ellis, Mycol. Papers, C.M.I., 56:40. 
1953. 


Cephalotrichum purpureofuscum (Schw.) comb. nov. 

Aspergillus purpureofuscus Schw., Trans. Amer. Phil. Soc., I], 4:282. 1832 (BPI). 
Aspergillus purpureofuscus Fr., Syst. Mycol., 3:388. 1832. 

Stysanus purpureofuscus (Fr.) Hughes, Can. J. Botany, 31:615. 1953. 

stilbum brevipes Wallr., Flora Crypt. German., 2:326. 1833 (STR). 


lt 
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IX = Sporocybe brevipes (Wallr.) Sacc., Syll. Fung., 4:607. 1886. 
= Pachnocybe grisea Berk., Smith's Engl. Flora, 5(2):334. 1836 (K). 
= Graphium griseum (Berk.) Sacc., Syll. Fung., 4:616. 1886. 
= Periconia fusca Corda, Icon. Fung., 1:19. 1837 (PR). 
= Stysanus fuscus (Corda) Mason & Ell., Mycol. Papers, C.M.I., 56:31. 1953. 
= Periconia discolor Corda, Icon. Fung., 3:13. 1839 (PR). 
= Periconia brassicaecola Berk. & Br., Ann. Mag. Nat. Hist., IV, 15:33. 1875 (K). 
= Sporocybe brassicaecola (Berk. & Br.) Sacc., Syll. Fung., 4:606. 1886. 


Cephalotrichum stemonitis (Pers.) Link, Mag. Ges. naturf. Freunde, Berlin, 3:20. 1809. 
= Periconia stemonitis Pers., Syn. Meth. Fung., p. 687. 1801 (L). 
(= Isaria stemonitis Pers., Comment. Fungis Clavaeform., p. 234. 1797 (in combined 
edit. by Pers. of Holmskiold’s ‘Coryphaei’ and Persoon’s ‘Adnotat.’ and 
‘Commentat.’)) 

= Stysanus stemonitis (Pers.) Corda, Icon. Fung., 1:22. 1837. 

= Doratomyces neesit Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 2, Heft 7:65. 
rs., 1829. 

= Echinobotryum atrum Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 3, Heft 12:51. 
1831/2 (PR). 
= Dematium echinobotryum Fr., Syst. Mycol. (Index Alph.), 3:87. 1832. 
= Stilbum pusillum Wallr., Flora Crypt. German., 2:326. 1833 (STR). 

= Graphium pusillum (Wallr.) Sacc., Syll. Fung., 4:614. 1886. 
Stilbum setosum Wallr., Flora Crypt. German., 2:329. 1833 (STR). 
= Periconia setosa (Wallr.) Rabenh., Deutschl. Krypt.-Flora, 1:118. 1844. 
= Sporocybe setosa (Wallr.) Sacc., Syll. Fung., 4:607. 1886. 
Stilbum typhinum Wallr., Flora Crypt. German., 2:330. 1833 (STR). 
= Periconia typhina (Wallr.) Rabenh., Deutschl. Krypt.-Flora, 1:118. 1844. 
= Graphium typhinum (Wallr.) Sacc., Syll. Fung., 4:617. 1886. 
Stysanus tubericola Ell. & Dearn., Proc. Can. Inst., (N.S.), 1:90. 1897 (DAOM). 


Nomen Excludendum 
C. macrocephalum Corda = Periconia atra 


nh. 


ll 


CERATOPHORUM Corda in Reichenb. (1841) = Vomen nudum 


CERATOPHORUM Sacc. (1880) 
Type species, C. helicosporum (Sacc.) Sacc. 
Ceratophorum helicosporum (Sacc.) Sacc., Michelia, 2:22. 1880. 
= Sporidesmium helicosporum Sacc., Mycoth. Ven., No. 1064, anno 1877 (K). 


Ceratophorum uncinatum (Clint.) Sacc., Syll. Fung., 4:396. 1886. 
= Clasterosporium uncinatum Clint. in Peck, N.Y. State Mus. Rept., 29:50. 1878 


(NYS). 
Nomen Excludendum 
C. subulatum Cooke & Ell. = Sporidesmium subulatum 
ca, CERATOSPORIUM Schw. (1832) 
Type species, C. fuscescens Schw. 


Ceratosporium fuscescens Schw., Trans. Amer. Phil. Soc., II, 4:300. 1832 (PH, K). 
: = Triposporium strepsiceras Cesati, Hedwigia, 1: Tab. 4, Fig. 2, Erklarung der Tab. 4 
V, und 5. 1854, and Klotzschii Herb. Viv. Mycol., No. 1874, anno 1854 (FH). 
= Sporidesmium digitatum Cooke, Grevillea, 8:8. 1879 (K). 
= Ceratosporium digitatum (Cooke) Sacc., Syll. Fung., 4:553. 1886. 
10. = Clasterosporium cornutum Ell. & Ev. in Millsp. & Nutt., Publ. Field Col. Mus. Bot., 
1:92. 1896 (NY). 


). CERCOSPORA Fres. (1863) 
Original species, C. apii Fres., C. chenopodii Fres., C. penicillata (Ces.) Fres. (= Passalora 
penicillata Ces.), C. ferruginea Fuckel in Fres. 
Lectotype species, C. apii Fres. 
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[Cercospora apii Fres., Beitr. zs Mykol., 3:91. 1863] 


[Cercospora myrticola Speg., Anal. Soc. Sci. Argent., 22:14. 1886] 
= Fusariella cladosporioides Karst., Hedwigia, 30:248. 1891 (H). 


CHAETOMIUM Kunze in Kunze & Schm. (1817) ex Fr. (1825) = Ascomycetes 
Type species, C. globosum Kunze ex Fr. 
Chaetomium elatum Kunze ex Fr., Syst. Mycol., 3:254. 1829. 

= Chaetomium elatum Kunze in Kunze & Schm., Deutschl. Schwimme, 8:p. 3, No. 184. 
1818 (FH). 

= Conoplea elata (Kunze) Spreng., Linn. Syst. Veg., XVI, 4(1):554. 1827. 

Conoplea cylindrica Pers., Tent. Disp. Meth. Fung., p. 55. 1797 (L). 

= Conoplea comosa de Brondeau, Mém. Soc. Linn. Paris, 4:198. 1826. 

= Psilonia cylindrica (Pers.) Fr., Syst. Mycol., 3:452. 1832. 

= Chloridium cylindricum (Pers.) Rabenh., Deutschl. Krypt.-Flora, 1:75. 1844. 

Conoplea atra Pers., Syn. Meth. Fung., p. 235. 1801 (L). 

= Chaetomium atrum (Pers.) Link, Linn. Spec. Plant., IV, 6(1):46. 1824. 

= Sphaeria scopula Sow., English Fungi, 3: Pl. 386, Fig. 4. 1803 (STR), non Clint. & 

Peck (1879). 

Chaetomium pannosum Wallr., Flora Crypt. German., 2:267. 1833 (STR). 

= Sphaeria chaetomium Lib., Pl. Crypt. Arduenn., 4: No. 344. 1837 (DAOM), non 

Corda (1838). 

Chloridium ovoideum Corda, Icon. Fung., 1:17. 1837 (PR). 

= Chaetomium lageniforme Corda, Icon. Fung., 1:24. 1837 (PR). 

= Chaetomium affine Corda, Icon. Fung., 4:37. 1840 (PR). 


Chaetomium globosum Kunze ex Fr., Syst. Mycol., 3:255. 1829. 
[= Chaetomium globosum Kunze in Kunze & Schm., Mykol. Hefte, 1:16. 1817] 
= Chaetomium fieberi Corda, Icon. Fung., 1:24. 1837 (PR). 


Chaetomium indicum Corda, Icon. Fung., 4:38. 1840 (PR). 


Chaetomium murorum Corda, Icon. Fung., 1:24. 1837 (PR). 
= Chaetomium humanum Karst., Meddel. Soc. F. F. Fennica, 16:33. 1888 (H). 


Chaetomium prasinum (Berk. & Curt.) comb. nov. 
= Botrytis prasina Berk. & Curt. in Berk., Grevillea, 3:111. 1875 (K,UPS). 


Nomina Excludenda 


. affine Corda = Chaetomium elatum 

. amphitrichum Corda = Ascotricha amphitrichum 
. araliae Corda = Ascotricha amphitrichum 
coccodes Wallr. = Colletotrichum coccodes 

. fieberi Corda = Chaetomium globosum 

. humanum Karst. = Chaetomium murorum 

. lageniforme Corda = Chaetomium elatum 

. pannosum Wallr. = Chaetomium elatum 

*, pusillum Ell. & Ev. = Ascotricha amphitrichum 


ll ll 


ll 


AAANAAANAAN 


CHAETOPSELLA Hohn. (1930) = CHAETOPsIs Grev. (1825) 
Type species, Chaetopsella grisea (Ehrenb.) Héhn. = Chaetopsis grisea (Ehrenb.) Sacc. 


CHAETOPSIS Grev. (1825) 

Type species, C. wauchii Grev. = C. grisea (Ehrenb.) Sacc. 

= Chaetopsella Hohn. (1930) 

Chaetopsis grisea (Ehrenb.) Sacc., Michelia, 2:26. 1880. 
= Chloridium griseum Ehrenb., Sylvae Myc. Berol., pp. 12, 23. 1818 (B). 
Dematium griseum (Ehrenb.) Pers., Mycol. Europ., 1:15. 1822. 
Chaetopsella grisea (Ehrenb.) Héhn., Mitt. bot. Lab. tech. Hochsch. Wien, 7:44 
1930. 
= Chaetopsis wauchii Grev., Edinb. Phil. J. 13:63. 1825 (E). 

= Dematium wauchii (Grev.) Berk., Smith’s Engl. Flora, 5(2):338. 1836. 
= Chaetopsis stachyobola Corda, Icon. Fung., 3:8. 1839 (PR). 
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Nomina Excludenda 
C. fusca Corda = Gonytrichum macrocladum 
C. fusca Corda var. brachyclada Sacc. = Gonytrichum macrocladum 
C. macroclada Sacc. = Gonytrichum macrocladum 
C. stachyobola Corda = Chaetopsis grisea 
C. wauchii Grev. = Chaetopsis grisea 


CHAETOTHYRIUM Speg. (1888) = Ascomycetes 
Type species, C. guaraniticum Speg. 
Chaetothyrium babingtonii (Berk.) Keissl., Rabenh. Krypt.-Flora, IX (Lichenes), 1(2):446. 
1937. 
{= Strigula babingtonii Berk., ‘English Bot. (Suppl.), 4:2957. 1849"] 
= Chaetothyrium babingtonii (Berk.) Dennis & Ell., Trans. Brit. Mycol. Soc., 35:196, 
1952. 
= Fumago fagi Pers., Mycol. Europ., 1:10. 1822 (L,UPS), mycelium. 
Chloridium fagineum Chev., Flore Gén. Env. Paris, 1:35. 1826. 
Botrytis fumago Fr., Syst. Mycol., 3:396. 1832. 
Capnodium footit Berk. & Desm., J. Roy. Hort. Soc., 4:254. 1849. 
‘Microxyphium footii (Berk. & Desm.) Harv.’ in Speg., Physis, 4:293. 1918. 


[Chaetothyrium guaraniticum Speg., Anal. Soc. Cient. Arg., 26:46. 1888] 


wow om i 


CHALARA (Corda) Rabenh. (1844) 
Type species, C. fusidioides (Corda) Rabenh. 
= Torula (Pers.) Link subg. Chalara Corda (1838) 
= Torula (Pers.) Link sect. Chalara (Corda) Corda (1842) 
= Cylindrocephalum Bon. (1851) 
Chalara aurea (Corda) comb. nov. 
= Menispora aurea Corda, Pracht-Flora...p.11. 1839 (PR). 
Cylindrocephalum aureum (Corda) Bon., Handb... p. 103. Stuttgart. 1851. 
Chalara brachyspora Sacc., Michelia, 1:81. 1877 (PAD). 
Chalara cylindrica Karst., Meddel. Soc. F. F. Fennica, 14:108. 1887 (H). 
Chalara cylindrosperma (Corda) comb. nov. 
Menispora cylindrosperma Corda, Icon. Fung., 1:16. 1837 (PR). 
Cylindrotrichum inflatum Bon., Handb... p. 88. Stuttgart. 1851. 
Chalara fungorum (Sacc.) Sacc., Michelia, 1:80. 1877. 
= Cylindrium fungorum Sacc., Atti Soc. Ven.-Trent. Sci. Nat. Padova, 2:225, 1873 
(PAD). 
Chalara fusidioides (Corda) Rabenh., Deutschl. Krypt.-Flora, 1:38. 1844. 
[= Torula fusidioides Corda, Icon. Fung., 2:9. 1838, as ‘T. Ch. fusidioides’] 
Chalara insigne (Sacc., Rouss., & Bomm.) Hughes, Can. J. Bot., 31:622. 1953. 
= Sporoschisma insigne Sacc., Rouss., & Bomm. in Sacc., Atti R. Istit. Ven. Sci., Lett., 
Arti, VI, 2:455. 1884 (PAD). 
Chalara microspora (Corda) comb. nov. 
= Fusidium clandestinum Corda B microsporum Corda, Icon. Fung., 2:1. 1838 (PR). 
Cylindrium clandestinum (Corda) Sacc. var. microsporum (Corda) Sacc., Syll. Fung., 
4:37. 1886. 


i Wt 
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CHEIROCONIUM Hohn. (1910) = StroTHECIUM Karst. (1887) 
Type species, C. beaumontii (Berk. & Curt. ex Héhn.) Héhn. = Sirothecium tinctum (Peck) 
Hughes 


CHEIROMYCELLA Hohn. (1910) 
Type species, C. speiroidea (Héhn). Héhn = Cheiromycella microscopica (Karst.) Hughes 
Cheiromycella microscopica (Karst.) comb. nov. 
= Dicoccum microscopicum Karst., Meddel. Soc. F. F. Fennica, 14:91. 1887 (H). 
= Clasterisporium punctiforme (Corda) Sacc. var. fennicum Karst., Meddel. Soc. F. F. 
Fennica, 14:98. 1887 (H). 
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Torula gyrosa Cooke & Massee in Cooke, Grevillea, 16:10. Sept., 1887 (K). 

= Cheiromycella gyrosa (Cooke & Massee) Mason & Hughes in Rimington, Nat. Hist. 
Scarborough Distr., 1:156. 1953. 

Cheiromyces speiroides Héhn., Ann. Mycol., 1:408. 1903] 

= Cheiromycella speiroidea (Héhn.) Hohn., S. B. Akad. Wiss. Wien, 119:664. 1910. 


7 


CHEIROMYCES Berk. & Curt. in Berk. (1857) 
Type species, C. stellatus Berk. & Curt. 
[Cheiromyces stellatus Berk. & Curt. in Berk., Introd. Crypt. Bot., p. 312, Fig. 70. London. 
1857] 
Nomina Excludenda 
C. beaumontii Berk. & Curt. ex Hohn. = Sirothecium tinctum 
C. speiroides Héhn. = Cheiromycella microscopica 
C. tinctus Peck = Sirothecium tinctum 


CHEIROPODIUM Syd. (1915) = CLASTEROSPORIUM Schw. (1832) 
Type species, C. flagellatum Syd. = Clasterosporium flagellatum (Syd.) Ellis. 


CHEIROSPORA Moug. & Fr. in Fr. (1825) 
Type species (by inference; cf. Fr., Syst. Mycol., 3:484. 1832), Stilbospora cheirospora 
Fr. = Cheirospora botryospora (Mont.) Hughes 
?= Rhabdosporium Chev. (1826) 
Hyperomyxa Corda (1839) 
Myriocephalum de Not. in Corda (1842) 
Thyrsidium Mont. in Durieu (1846/9) 


Cheirospora botryospora (Mont.) comb. nov. 

Stilbospora botryospora Mont., Ann. Sci. Nat., II, 6:338. 1836 (PR). 

Thyrsidium botryosporum (Mont.) Mont. in Durieu, Expl. Sci. Algérie Bot., 1:325. 

1846/9. 

Myriocephalum botryosporum (Mont.) Fres., Beitr. z. Mykol., 2:40. 1852, as 

‘(de Not.) Mont.’. 

?{(= Rhabdosporium diffusum Chev., Flore Gén. Env. Paris, 1:428. 1826, as ‘Rabdosporium’| 

= Stilbospora rhabdospora Fr., Syst. Mycol., 3:485. 1832. 

[= Stilbospora cheirospora Fr., Syst. Mycol., 3:484. 1832] 

Hyperomyxa stilbosporoides Corda, Icon. Fung., 3:34. 1839 (PR). 

= Myriocephalum hederaecola de Not., Mem. R. Accad. Sci. Torino, II, 7:13. 1845 (PR). 
= Thyrsidium hederaecola (de Not.) Durieu, Expl. Sci. Algérie Bot., 1:325. 1846/9. 


CHLORIDIUM Link (1809) 
Type species, C. viride Link 
Psilobotrys Sacc. (1879) 
Cirrhomyces Hohn. (1909) 
= Bisporomyces van Beyma (1921) 
Chloridium botryoideum (Corda) comb. nov. 
= Fusidium botryoideum Corda, Icon. Fung., 1:3. 1837 (PR). 
Chloridium caudigerum (Héhn.) comb. nov. 
= Cirrhomyces caudigerus Héhn., Ann. Mycol., 1:529. 1903 (FH). 
Chloridium chlamydosporis (van Beyma) comb. nov. 
[= Bisporomyces chlamydosporis van Beyma, A. van Leeuwenhoek J. Microbiol. Serol., 
6:277. 1940] 
Chloridium minutum (Sacc.) Sacc., Syll. Fung., 4:321. 1886. 
= Rhinotrichum minutum Sacc., Michelia, 1:87. 1877 (PAD). 
= Psilobotrys minuta Sacc., Michelia, 1:538. 1879 (PAD). 
Chloridium viride Link, Mag. Ges. naturf. Freunde, Berlin, 3:13. 1809 (B). 
Chloridium dispersum Nees, Das System... p. 66. 1816/17. 
Dematium asserculorum Pers., Mycol. Europ., 1:15. 1822. 
= Doratomyces viridis Corda, Weitenweber's Beitrage zur Nat., p. 83. 1836 (PR). 
= Haplaria chlorina Ell. & Ev., Bull. Torrey Bot. Club, 10:97. 1883 (NY). 
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Nomina Excludenda 


C. griseum Ehrenb. = Chaetopsis grisea 
C. micans Karst. = Botrytis cinerea 
C. ovoideum Corda = Chaetomium elatum 


CHROMELOSPORIUM Corda (1833) = OsTRACODERMA Fr. (1825) 
Type species, C. ochraceum Corda = Ostracoderma ochraceum (Corda) Hughes 


CHROMOSPORIUM Corda (1825) 

Original species, C. roseum Corda, C. viride Corda 

[Chromosporium roseum Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 2, Heft 9: 119. 
1829. Quid?] 

[Chromosporium viride Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 2, Heft 9: 121. 
1829. Quid ?] 

Nomen Excludendum 
C. strobilinum Karst. = Algae (q.v.) 


CuryYsosportIuM Corda (1833) 
Type species, C. corit Corda 
Chrysosporium corii Corda, Sturm's Deutschl. Flora, III (Pilze), Bd 3, Heft 13:85. 1833 
(PR). 
Chrysosporium pannorum (Link) comb. nov. 
= Sporotrichum pannorum Link, Linn. Spec. Plant., [V, 6(1):13. 1824 (B). 


CILIOFUSARIUM Rostr. (1892) = MENISPORA Pers. (1822) 


Type species, C. umbrosum Rostr. (= Menispora libertiana Sacc. & Roum, fide Lind, Danish 
Fungi, p. 519. 1913) = Menispora glauca Pers. 


CIRCINOTRICHUM C. G. Nees (1816/17) 
Type species, C. maculiforme Nees 
= Gyrotrichum Spreng. (1827) 
[Circinotrichum maculiforme Nees, Das System... p. 19 (Ueberblick). 1816/17] 
= Gyrotrichum maculiforme (Nees) Spreng., Linn, Syst. Veg., XVI, 4(1):554. 1827, 
Circinotrichum obscurum (Corda) comb. nov. 
= Helicosporium obscurum Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 3, Heft 
11:29. 1831 (PR). 
= Helicotrichum obscurum (Corda) Sacc., Michelia, 2:126, 1880, 


Nomina Excludenda 
C. candidum Schw. = Helicomyces roseus 
C. fulvescens Sacc. & Fautr. = Sarcopodium fulvescens 


CIRRHOMYCES Hohn. (1903) = CHLoRipiuM Link (1809) 
Type species, C. caudigerus Héhn. = Chloridium caudigerum (Héhn.) Hughes 


CLADOBOTRYUM C. G. Nees (1816/17) 
Type species, C. varium Nees = Cladobotryum variospermum (Link) Hughes 


= Diplocladium Bon. (1851) 
= Didymocladium Sacc. (1886) 


Cladobotryum macrosporum (Link) Chev., Flore Gén. Env. Paris, 1:61. 1826. 
= Botrytis macrospora Link, Mag. Ges. naturf. Freunde, Berlin, 3:15. 1809 (B), 
= Dactylium macrosporum (Link) Fr., Syst. Mycol., 3:414. 1832. 
= Diplocladium macrosporum (Link) Massee, Brit. Fungus Flora, 3:335, 1893. 
= Cladobotryum ternatum Corda, Icon. Fung., 1:21. 1837 (PR). 
= Cladobotryum terrigenum Karst., Meddel. Soc. F. F. Fennica, 16:35. 1888 (H), 





750 CANADIAN JOURNAL OF BOTANY. VOL. 36. 1958 


Cladobotryum variospermum (Link) comb. nov. 
= Botrytis variosperma Link, Mag. Ges. naturf. Freunde, Berlin, 7:36. 1815 (B). 
= Cladobotryum varium Nees, Das System... p. 56. 1816/17. 
= Botrytis varia (Nees) Duby, Bot. Gallicum, 2:919. 1830. 
= Dactylium varium (Nees) Fr., Syst. Mycol., 3:414. 1832. 
[= Cladotrichum ternatum Bon., Handb... p. 78. Stuttgart. 1851] 
= Didymocladium ternatum (Bon.) Sacc., Syll. Fung., 4:187. 1886. 


Cladobotryum verticillatum (Link) comb. nov. 
= Acremonium verticillatum Link, Mag. Ges. naturf. Freunde, Berlin, 3:15. 1809 (B). 
= Mycogone verticillata (Link) Spreng., Linn. Syst. Veg., XVI, 4(1):555. 1827. 
Nomina Excludenda 
C. ternatum Corda = Cladobotryum macrosporum 


C. terrigenum Karst. = Cladobotryum macrosporum 
C. varium Nees = Cladobotryum variospermum 


CLADORRHINUM Sacc. & March. (1885) 
Type species, C. foecundissimum Sacc. & March. 
[Cladorrhinum foecundissimum Sacc. & March. in March., Bull. Soc. Bot. Belg., 24:64. 
1885] 
Nomen Excludendum 
C. griseofuscum Karst. = Nodulisporium griseofuscum 


CLADOSPORIUM Link (1815) 

Original species, C. herbarum (Pers.) Link, C. abietinum (Pers.) Link (= Dematium abietinum 
Pers.), C. aureum Link, C. atrum Link 

Lectotype species, C. herbarum (Pers.) Link 

= Sporocladium Chev. (1826) 

= Myxocladium Corda (1837) 
= Didymotrichum Bon. (1851) 
= Heterosporium Klotzsch in Cooke (1877) 


Cladosporium herbarum (Pers.) Link, Mag. Ges. naturf. Freunde, Berlin, 7:37. 1815. 
= Dematium herbarum Pers., Syn. Meth. Fung., p. 699. 1801 (L). 
Dematium herbarum Pers., Usteri’s Ann. Bot., 11 Stiick:32. 1794) 
Acladium herbarum (Pers.) Link, Mag. Ges. naturf. Freunde, Berlin, 3:12. 1809, 
Byssus herbarum (Pers.) DC., Fl. Francaise, 5:11. 1815, as ‘Bissus’. 
Dematium vulgare Pers. a herbarum (Pers.) Pers., Mycol. Europ., 1:13. 1822. 
= [Sporocladium] herbarum (Pers.) Chev., Flore Gén. Env. Paris, 1:36. 1826. 
= Dematium epiphyllum Pers., Syn. Meth. Fung., p. 695. 1801 (L). 
= Cladosporium epiphyllum (Pers.) Nees, Das System... p. 67. Wiirzburg. 1816/17. 
= Chloridium epiphyllum (Pers.) Chev., Flore Gén. Env. Paris, 1:35. 1826. 
= Dematium graminum Pers., Mycol. Europ., 1:16. 1822 (L). 
= Cladosporium graminum (Pers.) Link, Linn. Spec. Plant., IV, 6(1):42. 1824. 
= Chloridium graminum (Pers.) Chev., Flore Gén. Env. Paris, 1:35. 1826. 
= Dematium fuscum Pers., Mycol. Europ., 1:16. 1822 (L). 
= Cladosporium fuscatum Link, Linn. Spec. Plant., IV, 6(1):41. 1824, non C. fuscum 
Link (1824). 
Dematium vulgare Pers. 6 typharum Pers., Mycol. Europ., 1:14. 1822 (L). 
Helmisporium herbarum Schw., Trans. Amer. Phil. Soc., II, 4:279. 1832 (PH,BPI,K). 
Acladium heterosporum Wallr., Flora Crypt. German., 2:287. 1833 (STR). 
Myxocladium arundinis Corda, Icon. Fung., 1:12. 1837 (PR). 
= Cladosporium arundinis (Corda) Sacc., Syll. Fung., 4:364. 1886. 
Helmisporium flexuosum Corda, Icon. Fung., 1:13. 1837 (PR). 
= Brachysporium flexuosum (Corda) Sacc., Syll. Fung., 4:429. 1886. 
= Cladosporium alnicola Corda, Icon. Fung., 1:14. 1837 (PR). 


~~ 
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= Didymotrichum alnicola (Corda) Bon., Handb..., p. 89. Stuttgart. 1851. 
= Cladosporium caricicola Corda, Icon. Fung., 1:14. 1837 (PR). 
= Didymotrichum caricola (Corda) Bon., Handb..., p. 89. Stuttgart. 1851. 


= Cladosporium fasciculatum Corda, Icon. Fung., 1:15. 1837 (PR). 
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= Cladosporium lignicola Corda, Icon. Fung., 1:14. 1837 (PR). 
= Cladosporium nodulosum Corda, Icon. Fung., 1:15. 1837 (PR). 
= Didymotrichum nodulosum (Corda) Bon., Handb... p. 89. Stuttgart. 1851. 
= Cladosporium tomentosum Corda, Icon. Fung., 1:15. 1837 (PR). 
= Helmisporium vesiculosum Thiim., Mycotheca Univ., No. 784, anno 1877 (PAD). 
= Brachysporium vesiculosum (Thiim.) Sacc., Syll. Fung., 4:429. 1886. 
= Helmisporium phyllophilum Karst., Hedwigia, 23:41. 1884 (H). 
= Helmisporium nanum Nees f. petiolicola Roum., Fungi Gall. Exsicc., No. 3391, anno 
1885 (G). 
= Helmisporium acuum Karst., Hedwigia, 31:295. 1892 (H). 
= Helmisporium compactum Karst., Hedwigia, 31:295. 1892 (H). 
Cladosporium ornithogali (Klotzsch) de Vries, Contrib. to knowledge of . . . Cladosporium. 
p.49. Baarn. 1952. 
{= Heterosporium ornithogali Klotzsch in Cooke, Grevillea, 5:123. 1877] 


?Cladosporium spp. 
= Amphitrichum olivaceum Corda, Icon. Fung., 1:16. 1837 (PR). 
= Cladosporium amphitrichum Sacc., Syll. Fung., 42354. 1886. 
Cladosporium brachytrichum Corda, Icon. Fung., 1:14. 1837 (PR). 
Cladosporium gracile Corda, Icon. Fung., 1:15. 1837 (PR). 
Cladosporium hypophyllum Fuckel, Symb. Mycol., p. 356. 1870 (G). 
= Cladosporium oligocarpum Corda, Icon. Fung., 1:14. 1837 (PR). 
= Didymotrichum oligocarpum (Corda) Bon., Handb.... p. 89. Stuttgart. 1851. 
= Cladotrichum atrum Corda, Icon. Fung., 1:12. 1837 (PR). 
= Helmisporium camptotrichum Corda, Icon. Fung., 1:14. 1837 (PR). 
= Brachysporium camptotrichum (Corda) Sacc., Syll. Fung., 4:424. 1886. 
= Hormiscium paradoxum Karst., Meddel. Soc. F. F. Fennica, 16:31. 1888 (H). 


Inu w 


Nomina Excludenda 


. alnicola Corda = Cladosporium herbarum 

*, asteroma Fuckel = Pollaccia radiosa 

’. aterrimum Ell. & Ev. = Spadicoides binum 

. atrum Link = Mycelia Sterilia (q.v.) 

. bacilligerum Mont. & Fr. = Passalora bacilligera 
”. brachytrichum Corda = ? Cladosporium sp. 

*. caricicola Corda = Cladosporium herbarum 

*, dendriticum Wallr. = Spilocaea pomi 

’. fasciculatum Corda = Cladosporium herbarum 

’. fuscum Link = Basidiomycetes (q.v.) 

’, gracile Corda = ? Cladosporium sp. 

. hypophyllum Fuckel = ? Cladosporium sp. 

”, lignatile Schw. = Virgaria nigra 

. lignicola Corda = Cladosporium herbarum 

. nodulosum Corda = Cladosporium herbarum 

”. oligocarpum Corda = ? Cladosporium sp. 

. polysporum Link = Conoplea globosa 

. rectum Preuss = Septonema fasciculare 

’. scopaeforme Berk. = Pleurophragmium scopaeforme 
>. tomentosum Corda = Cladosporium herbarum 


anAaAAanaaanaAAAARAAAAAAAA 


CLADOTRICHUM Corda (1831/2) = OEDEMIuM Link (1824) 
Type species. C. polysporum Corda = Oedemium didymum (Schm.) Hughes 


Nomina Excludenda 
. atrum Corda = ? Cladosporium sp. 
mitratum Penz. & Sacc. = Spadicoides mitratum 
scyphophorum Corda = Oedemium didymum 
simplex Sacc. = Spadicoides binum 
tapesiae Sacc. = Spadicoides binum 
. ternatum Bon. = Cladobotryum variospermum 
. triseptatum Berk. & Br. = Oedemium minus 
. uniseptatum Cooke = Oedemium didymum 


AAAAAANAN 
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CLASTEROSPORIUM Schw. (1832), as ‘Clasterisporium’ 
Type species, C. caricinum Schw. 
= Cometella Schw. in Fr. (1835) 
= Hymenopodium Corda (1837) 
= Cheiropodium Syd. (1915) 
= Sporhelminthium Speg. (1918) 
Clasterosporium anomalum (Speg.) comb. nov. 
= Napicladium anomalum Speg., Bol. Acad. Nac. Cienc. Cordoba, 11:237 (reprint). 
1889 (LPS). 
= Sporhelminthium anomalum (Speg.) Speg., Physis, 4:292. 1918. 
Clasterosporium caricinum Schw., Trans. Amer. Phil. Soc., II, 4:300. 1832 (PH). 
Macrosporium caricinum Fr., Syst. Mycol., 3:375. 1832. 
Cometella caricina (Fr.) Fr., Summa Veg. Scan., 2:506. 1849. 
Sporidesmium closterisporium Corda, Icon. Fung., 6:4. 1854. 
= Hymenopodium sarcopodioides Corda, Icon. Fung., 1:7. 1837 (PR). 
= Sporidesmium sarcopodioides (Corda) Bon., Handb. ... p. 48. Stuttgart. 1851. 
= Clasterosporium sarcopodioides (Corda) Sacc., Syll. Fung., 4:385. 1886. 
= Exosporium sarcopodioides (Corda) Héhn., S. B. Akad. Wiss. Wien, 111:1036. 1902. 
Clasterosporium flagellatum (Syd.) Ellis, Mycol. Papers, C.M.I., 70:5. 1958. 
= Cheiropodium flagellatum Syd., Ann. Mycol., 13:42. 1915 (S). 
Nomina Excludenda 
*, caespitulosum Ell. & Ev. = Sporidesmium hormiscioides 
. clavaeforme (Preuss) Sacc. var. leptopus Sacc. = Bactrodesmium leptopus 
. cornigerum Ell. & Ev. = Teratosperma cornigera 
. cornutum Ell. & Ev. = Ceratosporium fuscescens 
. eruca Sacc., Rouss., & Bomm. = Sporidesmium larvatum 
. gibbum Sacc., Rouss., & Bomm. = Zygosporium gibbum 
. herculeum Ell. = Sporidesmium inflatum 
. kansense Ell. & Barth. = Fusariella bizzozeriana 
. maydicum Sacc. = Scheleobrachea maydica 
*, olivaceum Ell. & Ev. non (Wallr.) Sacc. = Torula elaeodes 
. pedunculatum Peck = Sporidesmium pedunculatum 
. pulchrum Ell. & Ev. = Teratosperma cornigera 
*, punctiforme (Corda) Sacc. var. fennicum Karst. = Cheiromycella microscopica 
. resinae Rilst. = Hyphosoma resinacea 
. sarcopodioides (Corda) Sacc. subsp. arundinaceum Karst. = Camposporium pellucidum 
. sigmoideum Ell. & Ev. = Sporidesmium inflatum 
. strumorum Cooke, Grevillea, 12:28. 1883 (K). 
. uncinatum Clint. = Ceratophorum uncinatum 
. vermiculatum Cooke = Sporidesmium hormiscioides 


WH om WW 


HHAHANAGAARASAAAAANAAAAN 


CLINOTRICHUM Cooke (1871) = Nomen invalidum (Art. 33) 
(Type species, C. lanosum Cooke (nomen invalidum quia provisorium atque ut synonymum 
editum) = Rhinotrichum lanosum Cooke) 


Coccospora Wallr. (1833) = Mycelia Sterilia (q.v.) 
Type species, C. aurantiaca Wallr. = Mycelia Sterilia (cf. Damon & Downing, Mycologia, 
46:209. 1954) 
Nomen Excludendum 
C. rosea Karst. = Mycogone rosea 


CoccosPORELLA Karst. (1893) = MycoGoNnE Link (1809) 
Type species, C. calospora Karst. = Mycogone calospora (Karst.) Héhn. 


CoccosporiuM Corda (1831/2) 
Type species, C. maculiforme Corda, as ‘maculifosme’ 


[Coccosporium maculiforme Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 3, Heft 12:49. 
1831/2. Quid?] 
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Nomen Excludendum 
C. aucupariae Jgrst. = Hyphosoma aucupariae 


CoccoTRICHUM Link (1824) 

Type species, C. martii Link 

Coccotrichum martii Link, Linn. Spec. Plant., IV, 6(1):26. 1824. 
[= Aleurisma granulosum Martius, Flora Crypt. Erlang., p. 335. 1817. Quid?] 
= Sporotrichum granulosum (Martius) Link, Jahrb. Gewdachsk., 1:183. 1818. 
= Collarium granulosum (Martius) Rabenh., Deutschl. Krypt.-Flora, 1:70. 1844. 

Nomen Excludendum 
C. carneum Wallr. = Basidiomycetes (q.v.) 


COELOMYCETES Genus 1, mihi ignotum 


Schizoxylon tuberculatum Schw., Trans. Amer. Phil. Soc., II, 4:249. 1832 (PH,BPI). 
= Sporidesmium hysterioideum Cooke & Ell., Grevillea, 5:90. 1877 (NYS,K,NY). 
= Coniothecium discoideum Cooke, Grevillea, 5:151. 1877 (K). 
Sporidesmium pilulare Sacc., Ann. Mycol., 13:121. 1915 (PAD). 
= Sporidesmium naviculum Dearn. & House, N.Y. State Mus. Bull., 205/6:58. 1918 
(NYS). 
Sporidesmium scutellare Berk. & Br. [var.] tumulosum Sacc., Michelia, 2:289. 1881 (PAD). 
= Sporidesmium tumulosum (Sacc.) Sacc., Syll. Fung., 4:500. 1886. 


" 


COELOMYCETES Genus 2, mihi ignotum 


Melanconium bicolor Nees ex Link, Linn. Spec. Plant., IV, 6(2):92. 1825. 
= Melanconium bicolor Nees, Das System... p. 32. Wiirzburg. 1816/17 (L,PC). 


COELOSPORIUM Link (1824) 
Type species, C. fruticulosum Link (= Dematium articulatum Pers.) 


[Dematium articulatum Pers., Syn. Meth. Fung., p. 694. 1801. Quid?] 
(= Dematium articulatum Pers., Rémer's Neues Mag. Bot., 1:121. 1794) 

Erineum articulatum (Pers.) DC. in Lamarck & DC., Fl. Frangaise, 2:74. 1805. 
Helmisporium carispermum Link, Mag. Ges. naturf. Freunde, Berlin, 7:39. 1815. 
Monilia articulata (Pers.) Nees, Das System... p. 71. Wiirzburg. 1816/17. 
Coelosporium fruticulosum Link, Linn. Spec. Plant., IV, 6(1):46. 1824. 
Monilia sparsa Link, Linn. Spec. Plant., IV, 6(1):127. 1824. 
Cladosporium fasciculare Fr., Syst. Mycol., 3:370. 1832. 
Cystophora fruticulosum (Link) Rabenh., Deutschl. Krypt.-Flora, 1:76. 1844, as 
‘fruticosum'’. 
= Voglinoana fruticulosa (Link) O. Kuntze, Rev. Gen. Plant., 2:874. 1891, as ‘? fruti- 

culosa [Lk.] (Rbh.) OK’. 
= Cladosporium articulatum (Pers.) Karst., Finlands Mégelsvampar, p. 94. 1892. 


a 


COLLARIUM Link (1809) = Phycomycetes 

Type species, C. nigrisbermum Link 

Collarium nigrispermum Link, Mag. Ges. naturf. Freunde, Berlin, 3:17. 1809 (B). 
Sporotrichum collae Link, Jahrb. Gewachsk., 1:182. 1818. 
Trichosporum collae (Link) Sacc., Syll. Fung., 4:295. 1886. 


CoLLETOospPoRIUM Link (1824) = Mycelia Sterilia (q.v.) 
Original species, C. umbrinum Link, C. atrum Link 
Lectotype species, C. umbrinum Link = Mycelia Sterilia 


COLLETOTRICHUM Corda (1831/2), as ‘Colletothrichum’ = Coelomycetes 
Type species, C. lineola Corda 


Colletotrichum chaetomium (Wallr.) comb. nov. 
= Fusarium chaetomium Wallr., Flora Crypt. German., 2:242. 1833 (STR). 
= Vermicularia wallrothii Sacc., Nuovo G. Bot. Ital., 8:199. 1876. 
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Colletotrichum coccodes (Wallr.) comb. nov. 
= Chaetomium coccodes Wallr., Flora Crypt. German., 2:265. 1833 (STR). 
[= Vermicularia atramentaria Berk. & Br., Ann. Mag. Nat. Hist., II, 5:378. 1850] 


= Colletotrichum atramentarium (Berk. & Br.) Tauben., N.Y. Bot. Garden, Mem., 
6:554. 1916. 


Colletotrichum dematium (Pers. ex Fr.) Grove, J. Bot., Lond., 56:341. 1918. 
Sphaeria dematium Pers. ex Fr., Syst. Mycol., 2:505. 1823. 

Sphaeria dematium Pers., Syn. Meth. Fung., p. 88. 1801] 

Exosporium dematium (Pers.) Link, Linn. Spec. Plant., IV, 6(2):122. 1825. 
Vermicularia dematium (Pers.) Fr., Syst. Mycol., 3:253. 1829. 

= Trichostroma aterrimum Karst., Hedwigia, 35:48. 1896 (H). 


[Colletotrichum lineola Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 3, Heft 12:41. 
1831/2] 


iow mt 


COMETELLA Schw. in Fr. (1835) = Nomen illegitimum (Art. 64(1)) = CLAsST- 
EROSPORIUM Schw. (1832) 


Type species, Macrosporium caricinum Fr. = Cometella caricina (Fr.) Fr. (1849) = Clastero- 
sporium caricinum Schw. 


ConrospPoriopsis Speg. (1918) = Nomen confusum 
Type species, C. fumago (Schw.) Speg. (see p. 826) 


ConrosPoriIuM Link (1809), as ‘Conisporium’ 
Type species, C. olivaceum Link 
= Sirodesmium de Not. (1849) 
?= Bonordeniella Penz. & Sacc. (1901) 


Coniosporium olivaceum Link, Mag. Ges. naturf. Freunde, Berlin, 3:8. 1809 (B). 

Exosporium circinatum Wallr., Flora Crypt. German., 2:233. 1833 (STR). 

Sporidesmium peziza Cooke & Ell., Grevillea, 4:178. 1876 (K,NY). 

= Coniosporium peziza (Cooke & Ell.) Mason & Hughes in Hughes, Mycol. Papers, 
C.M.L1., 372260. 1951. 

= Sirodesmium peziza (Cooke & Ell.) Hughes, Can. J. Bot., 31:627. 1953. 

Septonema bicolor Peck, N.Y. State Mus. Rept., 28:60. 1876 (NYS). 

Sporidesmium opacum Sacc., Nuovo G. Bot. Ital., N.S., 23:197. 1916 (PAD), non 

Corda (1837). 


[Coniosporium state of Hysterium insidens Schw., Trans. Amer. Phil. Soc., II, 4:244. 1832] 
= Hysterographium insidens (Schw.) Sacc., Syll. Fung., 2:778. 1883. 

= Trichoderma spadiceum Schw., Schrift. naturf. Ges. Leipzig, 1:77. 1822 (PH,BPI,K). 
Hyphelia spadicea (Schw.) Fr., Syst. Mycol., 3:212. 1829. 
Monilia fusconigra Schw., Trans. Amer. Phil. Soc., II, 4:286. 1832. 
Septonema spilomeum Berk., J. Bot., Lond., 4:310. 1845 (Kx). 
Sirodesmium granulosum de Not., Mem. Accad. Torino, II, 10:347. 1849 (UPS,NYS). 
Bonordeniella aspera Linder, Mycologia, 26:439. 1934 (FH). 


io 


| 


| 


Nomina Excludenda 
. arundinis (Corda) Sacc. var. secalis Karst. = Papularia sphaerosperma 
cerealis Karst. = Gliomastix murorum 
incertum Karst. = Pachnocybe incerta 
mali Dearn. & Foster = Spilocaea pomi 
nitidum Karst. = Nomen dubium (see p. 827) 
stromaticum Corda = Peyronelia rudis 
stromaticum Corda subsp. subreticulatum Karst. = Epicoccum nigrum 
toruloides Sacc. = Papularia arundinis 


AANAANAAAAN 


CONIOTHECIUM Corda (1833) 
Type species, C. atrum Corda 


[Coniothecium atrum Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 3, Heft 13:71. 1833. 
Quid ?] 
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Nomina Excludenda 


C. amentacearum Corda = Melanconium atrum 
m., C. betulinum Corda = Melanconium atrum 
C. conglutinatum Corda = Melanconium atrum 
C. discoideum Cooke = Coelomycetes (q.v.) 
C. effusum Corda = ? Melanconium atrum 
C. epidermidis Corda = ? Melanconium atrum 
C. rameale Corda = Melanconium atrum 
CoNIOTHYRIUM Corda (1840) = Coelomycetes 
Original species, C. pini Corda, C. palmarum Corda, C. subtile Corda, C. glomeratum Corda 
Coniothyrium oosporum (Corda) comb. nov. 
= Myxosporium oosporum Corda, Icon. Fung., 1:1. 1837 (PR). 
5T- 
CONOPLEA Pers. (1801) 
— Original species, C. sphaerica Pers., C. hispidula Pers., C. atra Pers., C. cylindrica Pers. 
) Lectotype species, C. sphaerica Pers. 
= Dematium Pers. [subg.] Conoplea (Pers.) Sacc. (1892). 
= Streptothrix Corda (1839) 
Conoplea abietina (Peck) comb. nov. 
= Streptothrix abietina Peck, N.Y. State Mus. Rept., 25:93. 1873, and Bull. Buffalo 
Soc. Nat. Sci., 1:69. 1873 (NYS). 
Conoplea fusca Pers., Mycol. Europ., 1:12. 1822 (L). 
= Oidium subramosum Link, Linn. Spec. Plant., IV, 6(1):125. 1824. 
= Oospora subramosa (Link) Wallr., Flora Crypt. German., 2:183. 1833. 
= Torula subramosa (Link) Sacc., Syll. Fung., 4:249. 1886. 
= Dematium fuscum (Pers.) Sacc., Syll. Fung., 10:591. 1892. 
= Streptothrix fusca Corda, Pracht-Flora...p. 27. 1839 (PR). 
rs = Monosporium curvatum Bon., Handb.... p. 96. Stuttgart. 1851. 
‘ = Acremonium vaccinii Fuckel, Symb. Mycol., p. 362. 1870 (G). 
= Acremoniella vaccinii (Fuckel) Sacc., Syll. Fung., 4:303. 1886. 
= Trichosporum crispulum Sacc. & Malbr. in Sacc., Michelia, 2:640. 1882 (PAD,BR). 
‘on = Colletosporium crispulum (Sacc. & Malbr.) O. Kuntze, Rev. Gen. Plant., 2:849. 
1891. 
= Trichosporum tortuosum Karst., Meddel. Soc. F. F. Fennica, 14:90. 1887 (H). 
32] = Botrytis torta Ell. & Ev., Proc. Acad. Nat. Sci. Phil., 1894:375. 1894 (NY). 
K) = Streptothrix mounceae Sumst., Mycologia, 29:250. 1937 (DAOM). 
K). 


Conoplea geniculata (Corda) comb. nov. 
= Botrytis geniculata Corda, Pracht-Flora ... p. 35. 1839 (PR). 
= Monosporium geniculatum (Corda) Bon., Handb.... p. 96. Stuttgart. 1851. 
S). = Trichosporum substrictum Karst., Meddel. Soc. F. F. Fennica, 14:107. 1887 (H). 


Conoplea globosa (Schw.) comb. nov. 
= Trichoderma globosum Schw., Schrift. naturf. Ges. Leipzig, 1:77. 1822 (PH,BPI, 
K,UPS). 
Oidium inquinans Schw., Trans. Amer. Phil. Soc., II, 4:286. 1832. 
Torula inquinans (Schw.) Sacc., Syll. Fung., 4:251. 1886. 
= Streptothrix globosa (Schw.) Hughes, Can. J. Bot., 31:606. 1953. 
= Cladosporium polysporum Link, Linn. Spec. Plant., [V,6(1):40. 1824 (B). 
= Strumella coryneoidea Sacc. & Wint. in Rabenh., Fungi Europ., No. 2984, anno 1883 
(CUP). 
Conoplea juniperi nom. nov. 
= Streptothrix atra Berk. & Curt. in Berk., Grevillea, 3:107. 1875 (K), non Conoplea 
atra Pers. (1801). 


Conoplea sphaerica Pers., Syn. Meth. Fung., p. 234. 1801 (L). 
33. (= Dematium sphaericum Pers., Usteri’s Ann. Bot., 15 Stiick:25. 1795) 
= Conoplea sphaerica [(Pers.) Pers.], Tent. Disp. Meth. Fung., p. 55. 1797) 
Conoplea olivacea Fr., Syst. Mycol., 3:491. 1832. 


i it Wl 
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= Acremonium velutinum Fuckel, Symb. Mycol., Nachtr. II. p. 79. 1873 (G). 
= Acremoniella velutina (Fuckel) Sacc., Syll. Fung., 4:303. 1886 

= Trichosporum densum Karst., Hedwigia, 23:59. 1884 (April) and Meddel. Soc 
F. F. Fennica, 11:143. 1884 (H). 
= Colletosporium densum (Karst.) O. Kuntze, Rev. Gen. Plant., 2:849. 1891. 

= Streptothrix pereffusa Sumst., Mycologia, 6:34. 1914 (DAOM). 


Nomina Excludenda 


fat 
2 


>. atra Pers. = Chaetomium elatum 

. cinerea Pers. = Gonytrichum state of Melanopsammella inaequalis 
’. clavuligera Link = Helmisporium tiliae 

’. cylindrica Pers. = Chaetomium elatum 

. eryngit Pers. = Alternaria eryngii 

*, gilva Pers. = Sarcopodium circinatum 

’. hispidula Pers. = Periconia hispidula 

. quercina Pers. = Microxyphium Auct. 


CORDANA Preuss (1851) 
Original species, C. polyseptata Preuss, C. pauciseptata Preuss, C. pedunculata Preuss 
Lectotype species, C. pauciseptata Preuss 
= Preussiaster O. Kuntze (1891) 
[Cordana pauciseptata Preuss, Linnaea, 24:129. 1851] 
= Preussiaster pauciseptatus (Preuss) O. Kuntze, Rev. Gen. Plant., 2:850. 1891. 


Nomen Excludendum 
C. polyseptata Preuss = Brachysporium polyseptatum 


CORDELLA Speg. (1886) 
Original species, C. coniosporioides Speg., C. spinulosa Speg. 
Lectotype species, C. coniosporioides Speg. 
Cordella coniosporioides Speg., Anal. Soc. Cient. Arg., 22:210. 1886 (PAD,LPS). 


Nomina Excludenda 


C. spinulosa Speg. = Melanographium spinulosum 
C. tomentosa Speg. = Melanographium spinulosum 


CorYNEopsIS Grove (1932) = Sporocapus Corda (1839) = Coelomycetes 
Original species, C. microsticta (Berk. & Br.) Grove (= Coryneum microstictum Berk. & Br.), 
C. foliicola (Fuckel) Grove (= Coryneum foliicola Fuckel), ‘C. corni-albae (Sacc.) Grove’, 
‘C. tamaricis (Mig.) Grove’. 
Lectotype species, C. microsticta (Berk. & Br.) Grove = Sporocadus state of Griphosphaeria 
corticola (Fuckel) Héhn. 


CORYNESPORA Giissow (1906) 
Type species, C. mazei Giissow (?= Corynespora cassiicola (Berk. & Curt.) Wei) 
= Cuspidosporium Cif. (1955) 


Corynespora calicioidea (Berk. & Br.) Ellis, Mycol. Papers, C.M.I., 65:9. 1957. 
= Helmisporium calicioideum Berk. & Br., J. Linn. Soc. Lond., 14:98. 1873 (UPS). 
= Podosporium calicioideum (Berk. & Br.) Petch, Ann. R. Bot. Gardens, Peradeniya, 
10:174. 1927 
= Podosporium gigasporum Sacc. & Syd. in Sacc., Ann. Mycol., 11:319. 1913 (PAD). 


Corynespora cassticola (Berk. & Curt.) Wei, Mycol. Papers, C.M.I., 34:5. 1950. 
= Helmisporium cassiicola Berk. & Curt. in Berk., J. Linn. Soc. Bot., 10:361. 1869 
(K,BM), as ‘cassiaecola’. 
?[= Corynespora mazei Giissow, Zeitschr. Pflanzenkr., 16:13. 1906] 
= Helmisporium sesameum Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 10:91. 1917 
(PAD). 
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Corynespora foveolata (Pat.) comb. nov. 
= Helmisporium foveolatum Pat., Journ. de Bot., 5:321. 1891 (PC). 
Soc = Helmisporium cantonense Sacc., Philipp. J. Sci., 18:604. 1921 (PAD). 


Corynespora gigaspora (Berk. & Br.) Ellis, Mycol. Papers, C.M.I., 65:7. 1957. 
[= Helmisporium gigasporum Berk. & Br., J. Linn. Soc. Lond., 14:98. 1873] 
= Helmisporium guaraniticum Speg., Anal. Soc. Cient. Arg., 22:212. 1886 (PC). 
= Helmisporium gigasporum Berk. & Br. subsp. javanicum Penz. & Sacc., Malpighia, 
15:247. 1901 (PAD). 
Corynespora inversa (Sacc.) comb. nov. 
= Helmisporium inversum Sacc., Ann. Mycol., 11:557. 1913 (PAD). 
= Helmisporium phyllantheum Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 10:91. 1917 
(PAD). 
Corynespora pulviniformis (Syd.) comb. nov. 
= Helmisporium pulviniforme Syd., in Syd., H. & P., Ann. Mycol., 14:373. 1916 
(PAD). 
= Helmisporium cuspidatum Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 10:91. 1917 
(PAD). 
= Cuspidosporium cuspidatum (Sacc.) Cif., Sydowia, 9:303. 1955. 


Corynespora smithii (Berk. & Br.) Ellis, Mycol. Papers, C.M.I., 65:3. 1957. 
= Helmisporium smithii Berk. & Br., Ann. Mag. Nat. Hist., II, 7:97. 1851 (K). 
= Helmisporium cylindrosporum Sacc., Nuovo G. Bot. Ital., 8:191. 1876 (PAD). 


CorYNEUM C. G. Nees (1816/17) ex Link (1825) = Coelomycetes 
Original species, C. umbonatum C. G. Nees ex Link, C. pulvinatum Kunze in Kunze & Schm. 
ex Wallr., C. brachyurum Link ex Wallr., C. depressum Schm. in Kunze & Schm. ex Wallr., 
C. confluens T.F.L. Nees in Kunze & Schm. ex Wallr. 
Lectotype species, C. umbonatum C. G. Nees ex Link = Coryneum state of Pseudovalsa 
longipes (Tul.) Sacc. 
Coryneum state of Pseudovalsa longipes (Tul.) Sacc., Michelia, 1:463. 1879. 
[= Melanconis longipes Tul., Ann. Sci. Nat., IV, 5:111. 1856] 
= Coryneum umbonatum Nees ex Link, Linn. Spec. Plant., IV, 6(2):124. 1825. 
Coryneum umbonatum Nees, Das System... p. 34. Wiirzburg. 1816/17 (STR). 
Exosporium umbonatum (Nees) Spreng., Linn. Syst. Veg., XVI, 4(1):563. 1827. 
Exosporium umbonatum (Nees) Héhn. (Herausg. von J. Weese), Mitt. bot. Inst. 
techn. Hochsch. Wien, 2:123. 1925. 


Coryneum state of Pseudovalsa umbonata (Tul.) Sacc., Syll. Fung., 2:135. 1883. 


Ho i 


r.), [= Melanconis umbonata Tul., Ann. Sci. Nat., IV, 5:111. 1856, as ‘umbonata (Nees)’] 

ve, = Coryneum disciforme Nees |subsp.] ambiguum Karst., Meddel. Soc. F. F. Fennica, 
13:165. 1886 (H). 

eria = Coryneum kunzei Corda subsp. ambiguum (Karst.) Karst., Finland Mégelsvampar, 


p. 176. 1892. 
Nomina Excludenda 


C. corticale Schw. = Prosthecium corticale 

C. disciforme Nees [subsp.] ambiguum Karst. = Coryneum state of Pseudovalsa umbonata 
C. effiguratum Schw. = Stigmella effigurata 

. microstictum Berk. & Br. = Sporocadus state of Griphosphaeria corticola 


Cc 
C. obscurum Corda = Melanconium salicis 
c 


~ 


). >. oligosporum Corda = Helmisporium oligosporum 
ya, C. smilacis Schw. = Pestalotia smilacis 
. CORYNODESMIUM Wallr. in Reichenb. (1828) = Vomen nudum 
This name has appeared a few times in early and in recent mycological 
369 literature. It was first mentioned by Reichenbach (1828), who added the 
nomen nudum ‘Cephalaeodium Kz. ol{im].’ as a synonym. Wallroth (1833), 
17 Endlicher (1836-40), Reichenbach (1841), and Endlicher (1841) also mentioned 


either one or both of these names. Saccardo (Syll. Fung., 18) cited both as 
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follows ‘Cephaloedium Kunze = Exosporium Link’ and ‘Corynodesmium Wallr. 
= ? Trimmatostroma Corda’. Ainsworth & Bisby (1954) included these two 
nomina nuda with Saccardo’s disposition of them. 

In Herb. B. a collection labelled by Kunze ‘Cephalaeodium fasciculare 
Kunze’ [nomen nudum] bears Phragmocephala cookei Mason & Hughes. 


COSMARIOSPORA Sacc. (1880) = Coelomycetes 
Type species, C. bizzozeriana Sacc. 
Cosmariospora bizzozeriana Sacc., Michelia, 2:172. 1880 (PAD). 


COSTANTINELLA Matr. (1892) 


Type species, C. cristata Matr. = C. terrestris (Link) Hughes 


Costantinella micheneri (Berk. & Curt.) Hughes, Can. J. Bot., 31:605. 1953. 
= Botrytis micheneri Berk. & Curt. in Berk., Grevillea, 3:111. 1875 (K). 
= Verticillium candidum Peck, N.Y. State Mus. Rept, 34:48. 1883 (NYS). 
= Sporotrichum terrestre Karst., Meddel. Soc. F. F. Fennica, 18:66. 1891 (H). 
Costantinella athrix Nannf. & Erikss., Svensk Bot. Tidskr., 46:122. 1952 (UPS). 


Costantinella terrestris (Link) comb. nov. 
= Stachylidium terrestre Link, Mag. Ges. naturf. Freunde, Berlin, 3:15. 1809 (B). 
Botrytis terrestris (Link) Pers., Mycol. Europ., 1:38. 1822. 
= Verticillium terrestre (Link) Sacc., Syll. Fung., 4:152. 1886, as ‘(Pers.) Sacc.’ 
= Sporotrichum muscorum Pers., Mycol. Europ., 1:80. 1822 (B), non Link (1815) 
[= Botrytis tillettet Desm., Ann. Sci. Nat., IIT, 10:308. 1838] 
= Pachybasium tillettei (Desm.) Oudem., Nederl. Kruidk. Arch., II, 4:536. 1886. 
= Phymatotrichum tillettei (Desm.) Oudem., Verh. Kon. Akad. Wetensch., II, 11:493. 
1904. 
= Costantinella tillettei (Desm.) Mason & Hughes in Nannf. & Erikss., Svensk Bot. 
Tidskr., 46:117. 1952. 
= Botrytis sporotrichoides Karst., Hedwigia, 29:272. 1890 (H). 
= Botrytis asperula Karst., Hedwigia, 31:299. 1892 (H). 
= Costantinella cristata Matr., Recherches sur dévélopp. de quelques Mucédin. p. 97. 
Paris. 1892] 


I 


1 iil 


Nomen Excludendum 
C. athrix Nannf. & Erikss. = Costantinella micheneri 


CrocysporiuMm Corda (1837) = AEGERITA Pers. (1801) 
Type species, C. aegerita Corda = Aegerita candida Pers. = Aegerita state of Peniophora 
candida Lyman. 
Nomen Excludendum 


C. album Preuss = Aegerita state of Peniophora candida 


CRYPTOCORYNEUM Fuckel (1870) 
Type species, C. fasciculatum Fuckel = C. condensatum (Wallr.) Mason & Hughes 
Cryptocoryneum bigeminum (Cooke & Ell.) comb. nov. 
= Torula bigemina Cooke & Ell., Grevillea, 7:38. 1878 (NY). 
= Speira minor Sacc., Michelia, 2:559. 1882 (PAD,NY). 
= Dictyosporium minor (Sacc.) Damon, Lloydia, 15:118. 1952. 
Cryptocoryneum condensatum (Wallr.) Mason & Hughes in Rimington, Nat. Hist. 
Scarborough Distr., 1:161. 1953. 
= Hormiscium condensatum Wallr., Flora Crypt. German., 2:186. 1833 (STR). 
= Torula hysterioides Corda, Icon. Fung., 1:9. 1837 (PR). 
= Hormiscium hysterioides (Corda) Sacc., Syll. Fung., 4:264. 1886. 
= Exosporium hysterioides (Corda) Hohn., S. B. Akad. Wiss. Wien, 111:1035. 1902 
Cryptocoryneum hysterioides (Corda) Peyr., Nuovo G. Bot. Ital., N.S., 25:449. 1918. 
ryptocoryneum fasciculatum Fuckel, Symb. Mycol., p. 372. 1870 (G). 
‘orula uniformis Peck, N.Y. State Mus. Rept., 33:27. 1883 (NYS). 
Hormiscium untforme (Peck) Sacc., Syll. Fung., 4:263. 1886. 


i 
Qi | 


Ll 


ii 
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CURVULARIA Boed. (1933) 
Type species, C. lunata (Wakk.) Boed. 
Curvularia lunata (Wakk.) Boed., Bull. Jard. Bot. Buitenz., III], 13:127. 1933. 
[= Acrothecium lunatum Wakk. in Wakk. & Went., De ziekten van het suikerriet op 
re Java, p. 196. 1898] 
= HelmisporiumScaryopsidum Sacc., Ann. Mycol., 12:313. 1914 (PAD). 
Curvularia spp. 
= Helmisporium curvulum Sacc., Nuovo G. Bot. Ital., 23:214. 1916 (PAD), non 
Sacc. (1917). 


CuspiposporiuM Cif. (1955) = CoRYNESPORA Giissow (1906) 
Type species, C. cuspidatum (Sacc.) Cif. = Corynespora pulviniformis (Syd.) Hughes 


CycLoconium Cast. (1845) = SpILocakga Fr. (1825) 
Type species, C. oleagineum Cast. = Spilocaea oleaginea (Cast.) Hughes 


CyLicuniumM Wallr. = LiIcEA Schrad. (1797) = Myxomycetes 
Type species, C. operculatum Wallr. = Licea parasitica (Zukal) Martin 


CyLinpriIuM Bon. (1851) = Fustprum Link (1809) 
Original species, C. candidum Bon., C. flavovirens (Ditm.) Bon., C. aureum (Link) Bon. 
(= Fusidium aureum Link), C: elongatum Bon., C. septatum Bon. 
Lectotype species, C. flavovirens (Ditm.) Bon. = Fusidium aeruginosum Link 


Nomen Excludendum 


C. fungorum Sacc. = Chalara fungorum 
3. CYLINDROCARPON Wollenw. (1913) 
t Original species, C. cylindroides Wollenw., C. mali (Allesch.) Wollenw. (= Fusarium mali 
; Allesch.) 
Cylindrocarpon sp. 
Fusidium candidum Link, Mag. Ges. naturf. Freunde, Berlin, 3:8. 1809 (B). 
CYLINDROCEPHALUM Bon. (1851 CHALARA (Corda) Rabenh. (1844) 
I'ype species, C. aureum (Corda) Bon. = Chalara aurea (Corda) Hughes 
CYLINDROTRICHUM Bon. (1851) 
Original species, C. inflitum Bon. (= Menispora cylindrosperma Corda), C. repens Bon., 
a C. alhum Bon., C. eligospermum (Corda) Bon. 
Lectotype species, C. eligospermum (Corda) Bon. 
Cylindrotrichum oligospermum (Corda) Bon., Handb... p. 88. Stuttgart. 1851. 
Menispora oligosperma Corda, Icon. Fung., 2:12. 1838 (PR). 
Acrothecium delicatulum Berk. & Br., Ann. Mag. Nat. Hist., IIIT, 15:402. 1865 (IX). 
Cordana delicatula (Berk. & Br.) O. Kuntze, Rev. Gen. Plant., 2:850. 1891. 
Nomen Excludendum 
C. repens Bon. subsp. ferruginascens Karst. = Sarcopodium circinatum 
CystTorpuorRaA Rabenh. (1844) non Agardh (1841) = VOGLINOANA O. Kuntze 
(1891 
Original species, C. ¢ erioides Rabenh., C. fruticulosa (Link) Rabenh. 
(= D lium art ttum Pers. g.v. sub Coelosporium) 
‘CyrosporiumM Peck’ in Sacc. (1884 CELLULOSPORIUM Peck (1879) 
DACTYLARTIA Sace. (1880) 
. rype species, D. purpurella (Sacc.) Sace. 


' 
Dactylaria purpurella (Sacc.) Sace., Michelia, 2:20. 1880. 
foreth um purpure lum Saecc., Mic helia, 1:75. 1877 (PAD). 
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DacTYLiIuM Nees (1816/17) 


Type species, D. candidum Nees 


|Dactylium candidum Nees, Das System... p. 58. Wiirzburg. 1816/17] 
Helmisporium candidum (Nees) Spreng., Linn. Syst. Veg., XVI, 4(1):554. 1827. 
Dactylaria candida (Nees) Sacc., Syll. Fung., 4:195. 1886. 


Nomina Excludenda 
D. melanopus Schw. = Stemphylium melanopus 
D. nigrum Link = Brachysporium nigrum 


DEIGHTONIELLA Hughes (1952) 
lype species, D. africana Hughes 
Deightoniella africana Hughes, Mycol. Papers, C.M.I., 48:27. 1952 (IMI). 


Deightoniella arundinacea (Corda) Hughes, Mycol. Papers, C.M.I., 48:29. 1952. 
Helmisporium arundinaceum Corda, Icon. Fung., 3:10. 1839 (PR). 
Napicladium arundinaceum (Corda) Sacc., Syll. Fung., 4:482. 1886 


DrEMATIUM Pers. (1801) 
Original species, D. articulatum Pers., D. verticillatum Pers., D. ciliare Pers., D. ciliare Pers 
‘PB. Ceratonema rigidum Roth.’, D. epiphyllum Pers., D. strigosum Pers., D. strigosum Pers. 
6. incanum Pers., D. strigosuni Pers. y. rupestre Pers., D. strigosum Pers. 6. arboreum Pers., 
D. stuposum Pers., D. bombycinum Pers., D. petraeum Pers., D. ollare Pers., D. violaceun 
Pers., D. cinnabarinum Pers., D. impressum Pers., D. virescens Pers., D. hippecastani Pers., 
D. herbarum Pers., D. herbarum Pers. ‘8. D. brassici’ Pers., D. herbarum Pers. ‘y. D. fungo- 
rum’ Pers., D. abtetinum Vers., D. salicinum Vers. 
Lectotype species, ? 
Nomina Excludenda 
D. abietinum Pers. = Algae (q.v.) 
D. antennaeforme see Bis pora antennata 
D. articulatum Pers. = Coelosporium (sub D. articulatum) 
D. atrovirens Harz = Helmisporium atrovirens 
D. badium Link = Mycelia Sterilia (q.v.) 
} 





D. castaneae Schw. = Helmtisporium ciliare 

D. ciliare Pers. Helmisporiun cilldare 

D. dimorphum Warst. = Acladium aterrimum 

D. epiphyllum Pers. = Cladosporium herbarum 

D. episphaericum Schw. = Nodulisporium episphaericun 

D. fuscum Pers. = Cladosporium herbarum 

D. graminum Lib. Periconia hispidula 

D. graminum Pers Cladosporium herbarun 

D. herbarum Pers Cladosporium herbarum 

D. hispidulum (Pers.) Fr. subsp hrunneum IWarst Periconia his pidula 


D. muscorum Link = Mycelia Sterilia (q.v.) 
D. nigrum Link Mycelia Sterilia (q.v.) 
D. petraeum Pers. \lgae (q.v.) 

D. sphaericum see Conoplea Spnaerica 


D. veriicillatum Pers. = Stachylidium verti 


D. virescens Pers. Helicosporium state of Ophionectria cerea 
D. vulgare Pers. 6 typharum Pers. = Cladosporium herbarun 
DrEMATIUM Pers. subg. DEMATIOPSIS Karst. (1892) = Nomen illegitimum (Art. 
21) = AcLApiIuM Link (1809) 
Type species, Dematium dimorphum Warst. = Acladium aterrimum (Ehrenb.) Hughes 


DENDRYPHIELLA Bub. & Ranoj. in Ranoj. (1914) = DENDRYPHION Wallr. 
(1833) 
Type species, D. interseminata (Berk. & Rav.) Bub. & Ranoj Dendryphion vinosum 
(Berk. & Curt.) Hughes 
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DENDRYPHION Wallr. (1833) 
Type species, D. comosum Wallr. 
= Entomyclium Wallr. (1833) 
= Brachycladium Corda (1838) 
Dendryphion Wallr. |subg.| Brachycladium (Corda) Fr. (1849) 
Dendryphion Wallr. subg. Brachycladium (Corda) Sacc. (1886) 
= Dendryphiella Bub. & Ran. (1914) 


I 


) 


*ndryphion comosum Wallr., Flora Crypt. German., 2:300. 1833 (STR). 
= Dendryphion curtum Berk. & Br., Ann. Mag. Nat. Hist., 11, 7:176. 1851 (KK). 
Brachycladium curtum (Berk. & Br.) A. L. Smith, J. Bot., Lond., 4:259. 1903. 


I 


~ 


ndryphion penicillatum (Corda) Fr., Summa Veg. Scan., 2:504. 1849. 
Brachycladium penicillatum Corda, Icon. Fung., 2:14. 1838 (PR) 


Dendryphion nanum (C.G. Nees) comb. nov. 

Helmisporium nanum Nees, Das System... p. 67. Wiirzburg. 1816/17 (UPS). 
Helmisporium praelongum Wallr., Flora Crypt. German., 2:166. 1833 (STR). 
Hormiscium laxum Wallr., Flora Crypt. German., 2:186. 1833 (STR). 
Entomyclium folliculatum Wallr., Flora Crypt. German., 2:189. 1833 (STR). 





ers Helmisporium scolecoides Corda, Icon. Fung., 1:12. 1837 (PR) 

ers. Dendryphion laxum Berk. & Br., Ann. Mag. Nat. Hist., 11, 7:176. 1851 (Ik). 

rs., Brachycladium laxum (Berk. & Br.) \. L. Smith, J. Bot., Lond., 41:259. 1903. 

oum Helmisporium libertianum Roum., Rev. Mycologique, 6:107. 1884 (G). 

rs., Acrothecium nitidum Warst., Meddel. Soc. F. F. Fennica, 14:99. 1887 (H). 

120- Dendryphion nitidum Warst., Rev. Mycologique, 10:150. 1888 (H). 

; Dendryphion fumosum (Corda) Fr. var. nitidum (Karst.) Karst., Finlands Mégel- 
svampar, p. 105. 1892. 


Dendryphion macrosporum Warst., Hedwigia, 28:367 1889 (H). 
Dendryphion fumosum (Corda) Fr. var. macrosporum (Karst.) Karst., Meddel. Soc. 
F. F. Fennica, 18:67. 1891 
Brachycladium macrosporum (IKarst.) A. L. Smith, J. Bot., Lond., 41:259. 1903. 


Dendryphion vinosum (Berk. & Curt.) comb. nov 
Helmisporium vinosum Berk. & Curt. in Berk., ]. Linn. Soc. (Bot.) 10:361. 1869 (IX). 
Helmisporium fuscum Fuckel, Svmb. Mycol., Nachtr. I p 78 1873 (G) 
Helmisporium molle Berk. & Curt. in Berk., |. Linn. Soc. Bot. 10:361. 1869 (KK). 
= Helmisporium interseminatum Berk. & Rav. in Berk., Grevillea, 3:103. 1875 (KK) 
Dendryphiella interseminata (Berk. & Rav.) Bub. & Ran Ann. Mvycol., 12:417. 
1914 
Dendryphion i) eminatum (Berk. & Rav.) Hughes, Can. J. Bot., 31:638. 1953. 
Helmisporium urticae Peck, N.Y. State Mus. Rept., 28:62 1876 (NYS). 
Dene ryf hion nodu am Sace., Michelia, 1:81. 1877 (PAD) 


Brachyclad nodulosum (Sacc.) A. L. Smith., J. Bot., Lond., 41:259. 1903. 


Nomina Excludenda 








D. atrum Corda hiopsis state of Amphisphaeria incrustans 
D. brunneum Dear irth Taentolella muricata 
D. crustaceum EM. & Ev Dendryphiopsis state of Amphisphaeria incrustans 
D. curtipes FM. & Barth Taeniolella rudts 
D. curtum Berk. & Br Dendryphion comosum 
D. ellisti Cooke = Dendryphiopsis state of Amphisphaeria incrustans 
D, fasciculare Berk. & Rav. = Dendryphiopsis fascicularis 

rt. D. harknessii Ell S mema harknessii 
D. harknessti Ell. var. leptaleum tll. & Harkn Septonema leptaleum 
D. laxum Berk. & Br. = Dendryphion nanum 
D. lorantht Hansf Septonema solaninum 
D. macrosporum Karst Dendryphion nanum 
D. muricatum Ell. & Ev Taeniolella muricata 
D. nitidum Karst. = Dendryphion nanum 

si D. nodulosum Sacc. = Dendryphion vinosum 


D. pachysporum Ell. & Ev. = Dendryphiopsis state of Amphisphaeria incrustans 
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D. pini Hohn. = Septonema fasciculare 
D. quadriseptatum Cooke = Dendryphiopsis state of Amphisphaeria incrustans 
D. subsessile Ell. & Ev. = Taeniolella subsessilis 


DENDRYPHIOPSIS Hughes (1953) 
Type species, D. atra (Corda) Hughes = Dendryphiopsis state of Amphisphaeria incrustans 
Ell. & Ev. 
Dendryphiopsis arbuscula (Berk. & Curt.) comb. nov. 
Helmisporium arbuscula Berk. & Curt. in Berk., Grevillea, 3:103. 1875 (K,STR). 


Dendryphiopsis fascicularis (Berk. & Rav.) comb. nov. 

Dendryphion fasciculare Berk. & Rav. in Berk., Grevillea, 3:100. 1875 (K,G,PAD, 

BPI). 

Dendryphiopsis state of Amphisphaeria incrustans Ell. & Ev., North Amer. Pyren., p. 201. 

1892 (NY). 

= Dendryphion atrum Corda, Icon. Fung., 4:33. 1840 (PR,ix). 
Dendryphiopsis atra (Corda) Hughes, Can. J. Bot., 31:655. 1953. 
= Helmisporium rectum Berk. & Curt. in Berk., Grevillea, 3:103. 1875 (KK). 
Helmisporium obtusissimum Berk. & Curt. in Berk., Grevillea, 3:103. 1875 (IK,UPS, 
NYS). 

Brachysporium obtusissimum (Berk. & Curt.) Sacc., Svll. Fung., 4:426. 1886. 
Dendryphion ellisii Cooke in Cooke & Ell, Grevillea, 7:7. 1878 (K,NY). 
Dendryphion quadriseptatum Cooke, Grevillea, 17:65. 1889 (IK,NYS). 

Dendryphion crustaceum Ell. & Ev. in Webber, Rept. Nebr. Bd. Agric., 1889:85. 

1890 (NY). 

Brachycladium crustaceum (Ell. & Ev.) A. L. Smith, J. Bot., Lond., 41:259. 1903. 
Dendryphion pachysporum Ell. & Ev., Proc. Acad. Nat. Sci. Phil., 1891292. 1891 (NY). 

Brachycladium pachysporum (Ell. & Ev.) A. L. Smith, J. Bot., Lond., 412259. 1903. 


DICHOTOMELLA Sacc. (1914) NIGROSPORA Zimm. (1902) 
[ype species, D. areolata Sacc. Nigrospora oryzae (Berk. & Br.) Petch 


Dicoccum Corda (1829) 
Type species, D. minutissimum Corda 


~I 


Dicoccum minutissimum Corda, Sturm's Deutsch]. Flora, II] (Pilze), Bd 2, Heft 9: 
1829. Quid?| 
Nomina Excludenda 


D. apiosporum Sace. = Sporidesmium uniseptatum (nomen excludendum) 
D. betulinum Corda = Bispora betulina 

D. dryophyllum Corda = Stigmella «figurata 

D. microscopicum Warst. Cheiromycella microscopie 

D. punctiforme Corda = Hendersoniella punctiform 

D. truncatum Corda Truncatella angustata 


YICTYOSPORIUM Corda (1836) 
| ype spec ies, 2p. elegans Corda 
Speira Corda (1837) 


— 


Dictyosporium binatum (Sacc.) comb. nov 
Speira binata Sacc., Bull. Orto Bot. Napoli, 6:72. 1921 (PAD). 


Dictyosporium crustaceum (Karst.) comb. 1 
Hormiscium crustaceum WKarst., Meddel. Soc. F. F. Fennica, 14:90. 1887 (H). 
[Di tyos porium elegans Corda, Weitenweber’s Beitriige zur Nat., p 87. 1836 
Dictyosporium opacum Cooke &-Harkn., Grev illea, IZ 295. 1884 (Ix). 
Dictyosporium oblongum (Fuckel) comb. nov. 
Speira oblonga Fuc ke l, Svmb. Myycol., p. 349, 1870 (G) 
Synphragmidium effusum Peck, N.Y. State Mus. Rept., 33:27. 1883 (NYS). 
Speira effusa (Peck) Sacc., Syll. Fung., 4:514. 1880. 





‘tans 


201. 


03. 
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Dictyosporium toruloides (Corda) Guég., Bull. Soc. Myc. Fr., 21:101. 1905. 
= Speira toruloides Corda, Icon. Fung., 1:9. 1837 (PR). 
= Speira punctulata Cooke & Ell. var. latebrosa Bizz., Atti R. Istit. Ven. Sci., Lett., Arti, 
VI, 3:308. 1885 (PAD). 
Nomen Excludendum 
D. opacum Cooke & Harkn. = Dictyosporium elegans 


DicyMA Boul. (1897) 


Type species, D. ampullifera Boul. = Dicyma state of Ascotricha chartarum Berk. 


DipyMARIA (1842) ? = RAMULARIA Unger (1833, q.v.) 
Type species, Didymaria didyma (Unger) Pound = Ramularia didyma Unger 


DipymiuM Schrad. (1797) = Myxomycetes 


Nomen Excludendum 
D. parietinum Schrad. = Orbicula parietina 


DIDYMOCLADIUM Sacc. (1886) = CLADOBOTRYUM Nees (1816/17) 
Type species, D. ternatum (Bon.) Sacc. = Cladobotryum variospermum (Link) Hughes 


DipymMosporiuM C. G. Nees (1816/17) ex Link (1825) = Coelomycetes 
Type species, D. complanatum Nees ex Link 
Didymosporium complanatum Nees ex Link, Linn. Spec. Plant., IV, 6(2):93. 1825. 
[= Didymosporium complanatum C. G. Nees, Das System... p. 33. Wiirzburg. 1816/17. 
Quid ?} 
Nomen Excludendum 
D. hedysari Schw. = Parodiella hedysari 


DipYMOTRICHUM Bon. (1851) non Hohn. (1914) = CLaAposportuM Link (1815) 
Original species, D. oligocarpum (Corda) Bon. (= Cladosporium oligocarpum Corda), D. 
brachytrichum (Corda) Bon. (= Cladosporium brachytrichum Corda), D. caricicola (Corda) 
Bon. (= Cladosporium caricicola Corda), D. alnicola (Corda) Bon. (= Cladosporium 
alnicola Corda), D. nodulosum (Corda) Bon. (= Cladosporium nodulosum Corda), D. 
gracile (Corda) Bon. (= Cladosporium gracile Corda) 
Lectotype species, D. nodulosum (Corda) Bon Cladosporium herbarum (Pers.) Link 


DipymMotricuuM Hohn. (1914) non Bon. (1851) = DipLorRuINOTRICHUM 
Hohn. (1902) 
Type species, D. chrysospermum (Sacc.) Hohn. = Diplorhinotrichum chrysospermum (Sacc.) 


Hughes 


Dimera Fr. (1825) = OrpEmium Link (1824) 
Type species, Botrytis didyma Schm. in Kunze & Schm. = Oedemium didymum (Schm.) 
Hughes 
The new combination of Botrytis didyma Schm. into Dimera Fr. (Syst. Orb. 
Veg. p. 183. Lundae. 1825) has never been made. In 1832 Fries (Syst. Mycol. 
3:426. 1832) cited Dimera as a synonym of Trichothecium Link, in which 
genus Botrytis didyma was included as Trichothecium nigrescens (Link) Fr. 


DINEMASPORIELLA Bub. & Kab. (1912) non Speg. (1910) = DINEMASPORIUM 
Lév. (1846) 
Type species, D. hispidula (Schrad. ex Pers.) Bub. & Kab. = Dinemasporium hispidulum 
(Schrad. ex Pers.) Sacc. 
DINEMASPORIELLA Speg. (1910) non Bub. & Kab. (1912) = Coelomycetes 
Type species, D. poiophila Speg. 
[Dinemasporiella poiophila Speg., Anal. Mus. Nac. Buenos Aires, III, 13:366. 1901] 
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DINEMASPORIOPSIS Bub. & Kab. (1914) = DINEMASPORIUM Lév. (1846) 


[ype species, D. hispidula (Schrad. ex Pers.) Bub. & Kab. = Dinemasporium hispidulum 
(Schrad. ex Pers.) Sace. 


DINEMASPORIUM Lév. (1846) = Coelomycetes 
[ype species, D. graminum (Lib.) Lév. = Dinemasporium state of Phomatospora 
dinemasporium Webst. 
Dinemasporiella Bub. & Kab. (1912) non Speg. (1910) 
Dinemas poriopsis Bub. & Kab. (1914) 


Dinemasporium hispidulum (Schrad. ex Pers.) Sacc., Syll. Fung., 3:685 1884 
Peziza hispidula Schrad. ex Pers., Mycol. Europ., 1:247 1822 
Peziza hispidula (Schrad.| in Gmel., Linn. Syst. Nat., NTT, 2(2):1456 1792 
Peziza hispidula Schrad., Schrader’s J. Bot., 2:64. 1799, 


Peziza strigosa Pers. B P. hispidula (Schrad.) Pers., Syn. Meth. Fung., p. 648. 1801. 
Polynema hispidula (Schrad. ex Pers.) Fr., Summa Veg. Scean., 2:367. 1849. 
Dinemasporiella hispidula (Schrad. ex Pers.) Bub. & Kab., Hedwigia, 52:358. 1912. 


Pinemas poriopsis hispidula (Schrad. ex Pers.) Bub. & Kab. in Died., Krypt. Fl. Mark 
grandenb., 7 (Pilze), 9:750. 1914. 
Chaetomium depressum Wallr., Flora Crypt. German., 2:266. 1833 (STR) 
Dinemasporium state of Phomatospora dinemasporium Webst., Vrans. Brit. Mycol. Soc., 
38: 364 1955 
Peziza strigosa Fr. ex Fr., Syst. Mycol., 2:103. 1823 
Pezisa strigosa Fr., Obs. Mvycol , 2:304 1818 
Vermicularia graminum Lib., Pi. Crypt. Arduenn., 4:No. 348. 1837 (D.AQM). 


Excipula eraminum (Lib.) Corda, Icon. Fung., 3:29. 1839 

Dinemasporium graminum (Lib.) Lév., Ann. Sci. Nat., ILL, 5:274. 1846 
Sphaeria phaeocomes Rebent. ex Fr., Syst. Mycol., 22515. 1823 

Sphaeria phaeocomes Rebent., Prodr. Fl. Neomarch., p. 338. 1804 


Chactomium strigosum Wallr., Flora Crypt. German., 2:265. 1833 (STR). 


DirpLocLapiumM Bon. (1851) = CLApornotryum C. G. Nees (1816/17) 
Original species, D. major Bon. ( Clad botryu) sp fide icon.), D. minor Bor 
(= Cladobotryum sp. tide icon.) 


DireLococcium Grove (1885) 
I'ype species, D. spicatum Grove 


Diplococcium spicatum Grove, |. Bot., Lond., 23:167 1885 (BM) 


DipLopia Fr. in Mont. (1834) = Coelomycetes 

Type species, D. mutila (Fr.) Ft 
Podosporium Bon. (1851) non Schw. (1832) 

Diplodia mutila (Fr.) Fr. in Mont., Ann. Sci. Nat., I], 12302, 349. 1834. 
Sphaeria mutila Fr., Syst. Mvcol , 2:424 1823; see Stevens, Myce logi 1, 25:536-548 
1933}. 

Podosporium demersum Bon., Handb. ... p. 227. Stuttgart 1851 (G) 

Sphaeropsis demersa (Bon.) Sacc., Svll. Fung., 32293. 1884. 





DIPLORHINOTRICHUM Hohn. (1902) 
[ype species, D. candidulum Hohn. 
Didymotrichum Hohn. (1914) non Bon. (1851) 
|Diplorhinotrichum candidulum Hohn., S. B. Akad. Wiss. Wien, 111:1040. 1902 
Diplorhinotrichum chrysospermum (Sacc.) comb. nov 
Rhinotrichum chrysospermum Sacc., Nuovo G. Bot. Ital., 8:196. 1876 (PAD) 


Didymotrichum chrysospermum (Sacc.) Hohn., S. B. Akad. Wiss. Wien, 123:140. 
1914. 


DipcosportuM Link (1824) = OrpEMIUuM Link (1824) 


Type species, D. nigrescens Link = Oedemium didymum (Schm.) Hughes 
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DoRATOMYCES Corda (1829) = CEPHALOTRICHUM Link (1809) 
lum l'ype species, D. neesii Corda (= Periconia stemonitis Pers. and Periconia subulata C. G. Nees 
& T. F. L. Nees: lectotype, Periconia stemonitis Pers.) = Cephalotrichum stemonitis 
(Pers.) Link 
Nomen Excludendum 
D. viridis Corda = Chloridium viride 


DRECHSLERA Ito (1930) 
Original species, D. arundinis (Lév.) Ito (= Helmisperium arundinis Lév.), D. catenaria 
(Drechsl.) Ito (= Helmisporium catenarium Wrechsl.), D. gigantea (Heald & Wolf) Ito 
(= Helmisporium giganteum Heald & Woll), D. tritici-vulgaris (Nisikado) Ito 
Lectotype species (R. A. Shoemaker), D. tritici-vulgaris (Nisikado) Ito 
Helmisporium Link subg. Cylindro-Helminthos porium Nisikado (1928) 









01. Drechslera fugax (Wallr.) Shoemaker comb. nov 
12 Helmisporium fugax Wallr., Flora Crypt. German., 2:164. 1833 (STR) 
ark Drechslera tritici-vulgaris (Nisikado) Ito, Proc. Imp. Acad. Tokvo, 6:355. 1930 
Helmisporium tritici-vulgaris Nisikado, Ant Phytopath. Sor Japan 2:96 1928 
, DREPANOSPORA Berk. & Curt. (1875), as ‘Drepanispora’ 
Is pe spe ies, D. pannosa Berk. & Curt 
Drepanospora pannosa Berk. & Curt. in Berk., Grevillea, 3:105. 1875 (NYS,STR). 
Helicosporium ser pentinum Linder, Ann. Mo. Bot. Garden, 16:288. 1929 (FH). 
ICHINOBOTRYUM Corda (1831/2) 
Ivpe species, EF. atrum Corda Echinobotryum state of Cephalotrichum stemonitis (Pers.) 
Link (q.v.) 
Echinobotryum atrum Corda, Sturm’s Deutsch!. Flora, III (Pilze), Bd 3, Heft 12:51. 
1831/2 (PR). 
ENToMYCLIUM Wallr. (1833 DENDRYPHION Wallr. (1833) 
lype species, FE. folliculatum Wall Dendryphion nanum (Nees) Hughes 
Eprcoccum Link (1815) 
ype species, E. nigrum Link 
Epicoccum nigrum Link, Mag. Ges. naturf. Freunde, Berlin, 7:32. 1815 (B). 
Epicoccum versicolor Rabenh. var. nigrum (Link) Rabenh., Deutschl. Krypt.-Flora 
1:58. 1844 
Epicoccum purpurascens Ehrenb. ex Schlecht., Flora Berol., 2 (Crypt.):136. 1824 (B). 
Epicoccum versicolor Rabenh. var. purpurascens (Ehrenb. ex Schlecht.) Rabenh., 
Deutschl. Krypt.-Flora, 1:58. 1844 
rs Epicoccum atro-sanguineum Wallr., Flora Crypt. German., 2:234. 1833 (STR). 
Epicoccum versicolor Rabenh. var. atro-sanguineum (Wallr.) Rabenh., Deutschl. 
Krypt.-Flora, 1:58. 1844 
Epicoccum agyrium Corda, Weitenweber’s Beitraige zur Nat., p. 86. 1836 (PR). 
Epicoccum herbarum Corda, Weitenweber’s Beitrage zur Nat., p. 86. 1836 (PR). 
Epicoccum scabrum Corda, Weitenweber's Beitrage zur Nat., p. 87. 1836 (PR) 
Sporidesmium cladosporti Corda, Icon. Fung., 1 1837 (PR) 
Epicoccum micropus Corda, Icon. Fung., 3:32. 1839 (PR) 
Epicoccum platani Fuckel, Jahrb. Ver. Naturk. Nassau, 15:33. 1860 (G) 
Epicoccum effusum Fuckel, Symb. Mycol., p. 373. 1870 (G). 
Coniosporium stromaticum Corda subsp. subreticulatum Karst., Meddel. Soc. F. F 
Fennica, 16:31 1888 (H). 
0). Nomina Excludenda 


E. agyrium Corda Epicoccum nigrum 
E. atro-sanguineum Wallr. = Epicoccum nigrum 
E. effusum Fuckel = Epicoccum nigrum 
E. herbarum Corda = Epicoccum nigrum 
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E. micropus Corda = Epicoccum nigrum 


E. platani Fuckel = Epicoccum nigrum 
E. purpurascens Ehrenb. ex Schlecht. = Epicoccum nigrum 
E. scabrum Corda = Epicoccum nigrum 


ErocuniumM Link (1809) = MOonILta Pers. (1801) 
Type species, E. monilioides Link = Monilia fructigena Pers. 
Nomina Excludenda 


E. botryoideum Cooke = Helicorhoidion botryoideum 


E. glaucum Cooke & Harkn. = Monodictys glauca 
E. macros poroideum Berk. = Monodictys castanea 

ERIOMENE (Sacc.) Maire ex Peyr. (1919) = MENIsSPoRA Pers. (1822) 
Lectotype species, E. ciliata (Corda) Maire ex Peyr. = Menispora ciliata Corda 


Menispora Pers. subg. Eriomene Sacc. (1886) 


ERIOMENE (Sacc.) Clem. & Shear (1931) = MENISPORA Pers. (1822) 
Lectotype species, /. ciliata (Corda) Sacc. in Clem. & Shear = Menispora ciliata Corda 
Menispora Pers. subg. Eriomene Sacc. (1886) 


ERIOMENELLA Peyr. (1918) = MENISPORA Pers. (1822) 


lype species, E. tortuosa (Corda) Peyr. = Menispora tortuosa Corda 


ERIONEMA Maire (1906) non Penz. (1898) = MENISPoRA Pers. (1822) 
Type species, E. ciliata (Corda) Maire = Menispora ciliata Corda 
Besides being a later homonym, Erionema is a nomen invalidum. Possibly it was a lapsus 
calami for Eriomene. 


ERYSIPHE [Hedw. f.] ex Saint-Amans (Apr., 1821) = Ascomycetes 
Original species (in Saint-Amans), 8 species 
Lectotype species, ? 


Erysiphe graminis DC. ex Mérat, cf. Acrosporium Nees 
ExosportuM Link (1809) = He_misportum Link (1809) 
Type species, FE. tiliae Link = Helmisporium tiliae (Link) Fr. 


Nomina Excludenda 


FE. betheli Dearn. = Stigmina glomerulosa 

E. cespitosum Ell. & Barth. = Helmisporium cespitosum 

E. circinatum Wallr. = Coniosporium olivaceum 

FE. durum Sacc. = Stigmina dura 

E. eximium Sacc. = Helmisporium arecae (nomen excludendum) 
E. macrurum Sacc. = Sporidesmium macrurum 

FE. padi Karst. = Massaria conspurcata 

E. pulchellum Sacc. = Helmisporium arecae (nomen excludendum) 
E. pusillum Karst. = Stigmina pusilla 

E.. scolecomorphum Fairm. = Sporidesmium larvatum 


ExosportuM Link subg. BAKERELLA Sacc. (1931) 
Type species, E. eximium Sacc. = Helmisporium arecae Berk. & Br. (nomen excludendum) 
FUCKELINA Sacc. (1875) = STacHyBotryYs Corda (1837) 
Original species, F. socia Sacc., F. microspora Sacc. 
Lectotype species, F. socia Sacc. = Stachybotrys state of Melanopsamma pomiformis (Pers.) 
Sacc. 
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Nomen Excludendum 


F, microspora Sacc. = Haplographium state of Hyaloscypha dematiicola 


FuMAGO Pers. (1822) 
Original species, F. vagans Pers., F. mali Pers., F. quercinum Pers., F. citri Pers., F. fagi 
Pers., F. ilicis Pers., F. typhae Pers 
Lectotype species, F. vagans Pers. 
= Soredospora Corda (1837) 


Fumago graminis (Corda) comb. nov. 
Soredospora graminis Corda, Icon. Fung., 1:12. 1837 (PR). 
p. 83. Stuttgart. 1851 


Stemphylium graminis (Corda) Bon., Handb. . 
Fumago sorbina (Karst.) comb. nov. 
Hormiscium sorbinum Karst., Meddel. Soc. F. F. Fennica, 16:105. 1889 (H). 
Fumago vagans Pers., Mycol. Europ., 1:9. 1822 (L). 
Torula fumago Chev., Flore Gén. Env. Paris, 1:34. 1826, lectotype Fumago vagans 


Pers. 
Nomina Excludenda 
F. quercinum Pers. = Microxyphium Auct. 
F. fagi Pers. = Mycelia Sterilia (q.v.) 
F. typhae Pers. Mycelia Sterilia (q.v.) 
FUSARIELLA Sacc. (1884) 

Type species, F. atrovirens Sacc. 


Fusariella atrovirens Sacc., Atti R. Istit. Ven. Sci., Lett., Arti, VI, 2:463. 1884 (IK). 


Fusariella bizzozeriana (Sacc.) Hughes, Mycol. Papers, C.M.1., 28:6. 1949. 
Sporidesmium bizzozerianum Sacc., Myc. Veneta, No. 365, anno 1876 (KX). 
1881. 


SUS 
Clasterosporium biszozertanum (Sacc.) Sacec., Michelia, 2:289 
1896 (NY). 


Clasterosporium kansense Ell. & Barth., Ervthea, 4:28. 
Nomen Excludendum 


F. cladosporioides Karst. = Cercospora myrlicola 


Fusartum Link (1809) 
I'ype species, F. roseum Link 
Sporotrichella Karst. (1887) 
[Fusarium roseum Link, Mag. Ges. naturf. Freunde, Berlin, 3:10. 1809] 

um (Fr.) Sacce., fide Dr. W. L. Gordon) 
Mag. Ges. naturf. Freunde, Berlin, 3:8. 
1832. 


Fusarium sp. (?avenace 
Fusidium aureum Link, 1809 (B). 
Fusisporium aureum (Link) Fr., Syst. Mycol., 3:446 


Fusarium sp. (?poae (Peck) Wollenw., fide Dr. W. L. Gordon) 
1887 (H). 


Sporotrichella rosea WKarst., Meddel. Soc. F. F. Fennica, 14:96. 


Nomen Excludendum 


F. chaectomium Wallr. = Colletotrichum chaetomium 


FUSICLADIELLA Hohn. (1919) 


lype species, F. aronici (Sacc.) Héhn. = Fusicladiella melaena (Fuckel) Hughes 


Fusicladiella melaena (Fuckel) Hughes, Mycol. Papers, C.M.I., 49:21 1952 
Ramularia melaena Fuckel, Symb. Mycol., Nachtr. II]. p. 35. 1875 (G). 
ais Didymaria melaena (Fuckel) Sace., Syll. Fung., 4:184. 1886. 
= Fusicladium aronici Sacc., Michelia, 2:171. 1880 (K). 
Scolicotrichum aronici (Sacc.) Schroet., Cohn’s Krypt.-Flora von Schlesien, 2 (Pilze), 
p. 497. 1897 
Fusicladiella aronici (Sacc.) Héhn., Ber. deutsch. bot. Ges., 37:155. 1919. 


Passalora aronici (Sacc.) Petr. ex Petr., Just’s Bot. Jahresb., 56:(1928), Abt. 


2:533. 937 
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FusicLApiopsis Maire (1906) = StemMpHyLium Wallr. (1833) 
Type species, F. conviva Maire = Stemphylium botryosum Wallr. 


FusicLapIuM Bon. (1851) 
[ype species, F. virescens Bon. = Fusicladium state of Venturia pirina Aderh. 
Megacladosporium Viennot-Bourgin (1949) 


|Fusicladium state of Venturia pirina Aderh., ‘Landwirthsch. Jahrb., 25:875. 1896’ 
Helmisporium pyrorum Lib. (p.p. in Pyri communi), Pl. Crypt. Arduenn., Fase. 2: No. 
188. 1832 (DAOM). 
Fusicladium pyrorum (Lib.) Fuckel 
F. pyrinum). 





, Svymb. Mycol., p. 357. 1870 (ex errore sub 


Vevgac ladospori im pyrorum (Lib.) Vien.-Bour., Cl imMpignons parasites, 1:489 
1949 (ex errore sub. M. pirinum). 

Irthrinium pyrinum Wallr., Flora Crypt. German., 2:163. 1833 (STR) 

Fusidium pyrinum Corda, Icon. Fung., 1:3. 1837 (PR). 

Fusicladium virescens Bon., Handb.... p. 80. Stuttgart. 1851 


Nomen Excludendum 
F. aronici Sacce. Fusicladiella melaena 


FustpiuM Link (1809) 
Original species, F. candidum Link, F. aureum Link, F. aeruginosum Link, F. griseum Lin 
Lectotype species, F. griseum Link 
Cylindrium Bon. (1851) 


Fusidium aeruginosum Link, Mag. Ges. naturf. Freunde, Berlin, 3:8. 1809 
Fusidium flavovirens Ditm., Sturm’s Deutschl. Flora, III (Pilze), Bd 1, Heft 2:37 
1814. 
Fustsporium flavovirens |(Ditm.)| Fr., Stirpes Agri Fems., 6:89. 1827 
Fusisporium flavovirens (Ditm.) Duby, Bot. Gallicum, 2:925. 1830. 


Cylindrium flavovirens (Ditm.) Bon., Handb. . p. 34.) Stuttgart 1851. 
Cylindrium aeruginosum (Link) Lindau, Rabenh. Krypt.-Flera, 2 Aufl., 1 (Pilze) 
8:72. 1904. 
Fusidium griseum Link, Mak. Ges. naturf. Freunde, Berlin, 3:8. 1809 (B). 

Fusisporium griseum (Link) Fr., Stirpes Agri Fems., 6:89. 1827. 
Fusisporium griseum (Link) Duby, Bot. Gallicum, 2:926. 1830 

Fusidium caesium Schw., Trans. Amer. Phil. Soc., I], 4:300. 1832 (PH 

Fusidium cylindricum Corda, Icon. Fung., 1:3. 1837 (PR) 
Cylindrium cordae Sacc., Mycoth. Veneta, No. 358, anno 1876. 


Nomina Excludenda 
F. aureum Link Fusarium ? avenaceum 
F, botryoideum Corda = Chloridium botryoideum 


F. caesium Schw. = Fusidium griseum 

F. candidum Link = Cylindrocarpon sp 

F. clandestinum Corda B microspora Corda = Chalara micros pora 
F. cylindricum Corda = Fusidium griseum 

F. fumago Schw. = Nomen confusum (see p. 827) 

F. pyrinum Corda = Fusicladium state of Venturia pirina 


F. viride Grove = Gliomastix lusulae 


FustsportumM Link (1809) 
[ype species, F. aurantiacum Link 
| Fusisporium aurantiacum Link, Mag. Ges. naturf. Freunde, Berlin, 3:19. 1809 
Camptosporium aurantiacum (Link) Spreng., Linn. Syst. Veg., XVI, 4(1):553. 1827. 
Fusarium aurantiacum (Link) Sacc., Syll. Fung., 4:720. 1886, non Corda (1828) 
Nomen Excludendum 
F. uncigerum Corda = Uncigera cordae 





sub 


489 


I ink 
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FusoMA Corda (1837) 
Original species, F. helmisporii Corda, F. ochraceum Corda 
[Fusoma helmisporii Corda, Icon. Fung., 4:7. 1837. Quid ?] 
Fusoma ochraceum Corda, Icon. Fung., 1:7. 1837. Quid ?] 
Nomen Excludendum 


F. tetracoilum Corda = Septonema tetracoilum 


GLIOMASTIX Guée. (1905 


Type species, G. chartarum Guég G. murorum (Corda) Hughes 
Gliomastix luzulae (Fuckel) Mason in Rimington, Nat. Hist. Searl 
1953. 


Torula luzulae Fuckel, Svmb. Mycol., p. 348. 1870 (G). 
Fusidium viride Grov # Bot., Lond., 23:164. 1885 (BM). 
Gliomastix murorum (Corda) comb. nov. 
Torula murorum Corda, leon. Fung., 2:9. 1838 (PR). 
Torula olivacea Corda B erecta Corda, Icon. Fung., 4:24. 1840 
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vorough Distr., 1:154 


(PR). 


Torula convoluta Harz, Bull. Soc. Imp. Moscow, 44:134. 1871 


rium cerealis Karst., Meddel. Soc. F. 
rum Guég., Bull. Soc. Mvcol 





Gliomastix convoluta (Harz) Mason, Mycol. Papers, C.M.I., 5:117. 1941. 


F. Fennica, 14:109, 1887 (H). 
Fr., 21:240. 1905 


Gliomastix murorum (Corda) Hughes var 


felina (March.) comb. nov. 


Periconia felina March., Bull. Soc. Bot. Belg., 342141. 1895 
Gliomastix cor uta (Harz) Mason var. felina (March.) Mason, Mycol. Papers, 
37 CMt., 5:18 1941 
Gliomastix protea (Sacc.) Verona & Castella, Ann. Fac. Agrar. Pisa, N.S., 5:383. 1942, 
Torula protea Sacc., Michelia, 2:292. i881 (PAD). 


GLIOTRICHUM Eschw. (1824 
Iype species, G. casseliae Eschw. 
Gliotrichum casseliae Eschw., Syll. Plant., a Soc. Bot. R. Ratisb. edita, 1:166. 1824. 
Quid ? 
£ Gliotrichum virens Fr., Syst. Mvycol., 3:378. 1832. 


GONATOBOTRYS Corda (1839) 
[vpe species, G. simplex Corda 
Gonatobotrys nplex Corda, Pracht-Flora ... p. 9. 1839 

Nomen Excludendum 


G. fusca Sace. Gonatobotryum fuscum 


GONATOBOTRYUM Sacc. (1880) 
Ty pe spec ies, Gon ttobotrys fusca Sacc. Gonatobotryum fuscum (Sacc.) Sace 
Gonat botryum fuscum (Sacc.) Sacc., Svll. Fung., 4:278 1880. 
Gonatobotrys fusca Sacc., Michelia, 1:84. 1877 (PAD). 


GONATOSPORIUM Corda (1839) = ARTHRINIUM Kunze in Kunze & Schm. 
(1817) 


lype species, G. puccinioides (DC.) Corda = Arthrinium puccinioides (DC.) Kunze 


_— GONGYLOCLADIUM Wallr. (1833) = OkDEMIUM Link (1824) 
OL, ° - . . 
8) lype species, G. atrum (Link) Wallr. = Oedemium didymum (Schm.) Hughes 


GontosporiuM Link (1824) = ArTHRINIUM Kunze in Kunze & Schm. (1817) 
I'ype species, G. puccinioides (DC.) Link = Arthrinium puccinioides (DC.) Kunze 
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GONYTRICHUM C. G. Nees & T. F. L. Nees (1818) 
Type species, G. caesium Nees & Nees = Gonytrichum state of Melanopsammella inaequalis 
(Grove) Hohn. ; 
= Mesobotrys Sacc. (1880) 
Gonytrichum macrocladum (Sacc.) Hughes, Trans. Brit. Mycol. Soc., 34:565. 1951. 
Chaetopsis macroclada Sacc., Michelia, 1:79. 1877 (PAD). 
Mesobotrys macroclada (Sacc.) Sace., Michelia, 2:27. 1880. 
= Chaetopsis fusca Corda, Icon. Fung., 1:18. 1837 (PR). 
Mesobotrys fusca (Corda) Sace., Michelia, 2:27. 1880, (non Gonytrichum fuscum 
Corda, Icon. Fung., 1:11. 1837). 
Chaetopsis fusca Corda forma brachyclada Sacc., Michelia, 1:79. 1877 (PAD). 
Mesobotrys fusca (Corda) Sace. var. brachyc lada (Sacc.) Sacc., Syll. Fung., 4:324 
1886. 
Gonytrichum state of Melanopsammel!la inaequalis (Grove) Héhn., Ann. Mycol., 172121. 
1919, 
[= Eriosphaeria inaequalis Grove, |]. Bot., Lond., 24:132. 1886] 
Lasios phaeria inaequalis (Grove) Massee, Grevillea, 16:37. 1887. 
|= Gonytrichum caesium C. G. Nees & T. F. L. Nees, Nova Acta Acad. Caes. Leop., 9:244. 
1818] 
Sporotrichum verticillatum Spreng., Linn. Syst. Veg., XVI, 4(1):548. 1827. 
Myxotrichum caesium (Nees & Nees) Fr., Syst. Mvycol., 3:348. 1832 
Conoplea cinerea Pers., Mvcol. Europ., 1:12. 1822 (L). 
Dematium cinereum (Pers.) Sacc., Syll. Fung., 10:590. 1892. 
Gonytrichum fuscum Corda, Icon. Fung., 1:11 1837 (PR). 
Botrytis glauca Ell. & Ev., Bull. Torrey Bot. Club, 25:512 


1898 (NY). 
Nomen Excludendum 
G. fuscum Corda = Gonytrichum state of Melanopsammella inaequal 


GrAPHIOPsIS Bain. (1907) non Trail (1889) = PHAEoIsARIA Hohn. (1909) 
l'ype species, G. cornui Bain. = Phaeoisaria clematidis (Fuckel) Hughes 


GRAPHIUM Corda (1837) 
Original species, G. penicillioides Corda, G. tenuissimum Corda 
Lectotype species, G. penicillioides Corda 
Graphium penicillioides Corda, Icon. Fung., 1:18. 1837 (PR). 


Graphium putredinis (Corda) comb. nov. 
Stysanus putredinis Corda, Icon. Fung., 3:12. 1839 (PR). 
Stilhum cuneiferum Berk. & Br., Ann. Mag. Nat. Hist., IV, 15:33. 1875] 
Sporocybe cuneifera (Berk. & Br.) Sacc., Svll. Fung., 4:606. 1886. 
Graphium cuneiferum (Berk. & Br.) Mason & Ellis, Mycol. Papers, C.M.1I., 56:41. 
1953. 
Nomina Excludenda 
G. atrum Desm. = Saccardaea atra 
G. fissum Preuss var. dulcamarae Sacc. = Phaeoisaria clematidis 
G. macrocarpum Corda = Sterigmatobotrys macrocar pa 


GyYMNosportiuM Corda 
Type species, G. olivaceum Corda 
[Gymnosporium olivaceum Corda, Sturm's Deutschl. Flora, III (Pilze), Bd 3, Heft 13:69. 
1833. Quid ? ] 
Nomina Excludenda 
G. arundinis Corda = Papularia arundinis 
G. aterrimum Corda = Nomen confusum (see p. 827) 
G. biguttatum Corda = Nomen dubium (see p. 827) 
G. fuluum Berk. & Curt. = Allescheriella crocea 
G. nigrum Fuckel = Papularia sphaeros perma 
G. phaeospermum Corda = Papularia sphaeros perma 
G. xylographoides Corda = Nomen dubium (see p. 828) 
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GyYROCERUS Corda (1837) 
mualis Type species, G. ammonis Corda 


[Gyrocerus ammonis Corda, Icon. Fung., 1:9. 1837. Quid ? | 


GYROTHRIX (Corda) Corda (1842) 
Type species, G. podosperma (Corda) Rabenh. 
= Campsotrichum Ehrenb. sect. Gyrothrix Corda (1839) 


senate Gyrothrix circinata (Berk. & Curt.) comb. nov. 
= Campsotrichum circinatum Berk. & Curt. in Berk., Grevillea, 3:146. 1875 (UPS). 
Gyrothrix podosperma (Corda) Rabenh., Deutschl. Krypt-Flora, 1:72. 1844. 
3324. [= Campsotrichum podospermum Corda, Pracht-Fl. ... p. 25. 1839] 
121. GYROTRICHUM Spreng. (1827) = CrRcINOTRICHUM Nees (1817) 
r'ype species, G. maculiforme (Nees) Spreng. = Circinotrichum maculiforme Nees 
Hatysium Corda (1837) = Nomen confusum 
> ; : ‘ ~ 
244. l'ype species, H. atrum Corda (see p. 828) 
HANSFORDIA Hughes (1951) 
Type species, /7. ovalispora Hughes 
Hansfordia arborescens (Penz. & Sacc.) comb. nov. 
Trichosporum arborescens Penz. & Sacc., Malpighia, 15:245. 1901 (PAD). 
Tharoopama arborescens (Penz. & Sacc.) Subram., J. Ind. Bot. Soc., 35:86. 1956 
Hansfordia ovalispora Hughes, Mycol. Papers, C.M.I., 43:16. 1951 (IMI). 
Hansfordia pulvinata (Berk. & Curt.) comb. nov. 
Polyactis pulvinata Berk. & Curt. in Berk., Grevillea, 3:110. 1875 (Ik) 
Botrytis pulvinata (Berk. & Curt.) Sacc., Syll. Fung., 4:124.. 1886. 
Botrytis griseola Sacc., Mycoth. Ven., No. 581, anno 1876, and Nuovo G. Bot. Ital., 
8:195. 1876, non Desm. (1834)] 
Botrytis grisella Sacc., Syll. Fung., 4:124. 1886 
Hansfordia ertsella (Sacc.) Hughes, Mycol. Papers, C.M.I., 43:16 1951. 
Botrytis cinerella Sacc. & Wint. in Sacc. & Berl., Atti R. Istit. Ven. Sci., Lett., Arti, VI, 
3:727. 1885 (PAD). 
HarLaria Link (1809) Botrytis Pers. (1801) 
lype species, H. grisea Link Botrytis cinerea Pers. 
Nomina Excludenda 
6341. HH. chlorina Ell. & Ey Chloridium viride 
HH orticioides Ferr. & acc. Vodulisporium corticioides 
H. ellisii Cooke = Spadicoides atrum 
H. fusca Cooke = Virgar 1 fuscopurpurea 
HapLoGrarntum Berk. & Br. (1859 
Type species, H. delicatum Berk. & Br. = Haplographium state of Hyaloscypha dematiicola 
(Berk. & Br.) Nannf. 
Haplographium state of Hyaloscypha dematiicola (Berk. & Br.) Nannf., Trans. Brit. Mycol. 
3:69, Sox 10-205 1936 
Peziza dematiicola Berk. & Br., Ann. Mag. Nat. Hist., III, 15:446. 1865 (K). 
Stilhum catenatum Pr., Linnaea, 24:132 1851 (B) 
Stysanus catenatus (Pr.) Sacc., Syll. Fung., 4:622. 1886 
Ha pli phium d Berk. & Br., Ann. Mag. Nat. Hist., II], 3:360. 1859 (Kx). 
I Reiin ros} Sacc., Nuovo G. Bot. Ital., 7:326 1875 (G). 


Haplographium bicolor Grove, J. Bot., Lond., 23:167. 1885 (BM). 
laria populi Dearn. & Bisby in Bisby, Buller, & 


pula Dearn., Fungi of Manitoba, 
p. 130. 1929 (WIN). 
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Nomen Excludendum 
. bicolor Grove = Haplographium state o yaloscypha dematticola 
H. bicolor ¢ Haplog / tate of H: ypha d t i 


HaApPLotTricuuM Link (1824) non Eschw. (1824) = AcLAprtum Link (1809) 
Type species, H. capitatum (Link) Link = Acladium state of Botryobasidium candicans 
Erikss. 


Nomina Excludenda 
H. fructigenum WKarst. = Botrytis cinerea 
H. virescens Schw. = Basidiomycetes (q.v.) 


HApPLOTRICHUM Eschw. (1824) non Link (1824) 
Type species, H. candidum Eschw 
|Haplotrichum candidum Eschw., Syll. Plant., a Soc. Bot. R. Ratisb. edita, 1:167. 1824 
Quid ? } 
Gliotrichum candidum (Eschw.) Fr., Syst. Mycol., 3:378. 1832. 


HeELICOCERAS Linder (1931) 
[ype species, H. celtidis (Biv.-Bernh.) Linder 
Helicoceras celtidis (Biv.-Bernh.) Linder, Ann. Mo. Bot. Garden, 18:3. 1931. 
Monilia celtidis ‘Biv.-Bernh., Stirp. Rar. Sicilia, 3:18, Pl. 3., Fig. 6. 1813’ 
Gyrocerus celtidis (Biv.-Bernh.) Mont. & Ces. in Mont., Syll. Gen. Spex Crypt., 
p. 308. 1856. 


HrELICOMA Corda (1837) 
Type species, H. muelleri Corda = Helicoma state of Lastosphaeria pezizula (Berk. & Curt.) 
acc. 
Helicoryne Corda (1854) 


Helicoma viridis (Corda) comb. nov. 
Helicoryne viride Corda, Icon. Fung., 6:9 1854 (PR). 
Helicosporium viride (Corda) Sace., Svll. Fung., 4:558. 1886. 
Helicoma proliferens Linder, Ann. Mo. Bot. Garden, 16:309. 1929 (FH). 


Helicoma state of Lasiosphaeria pesizula (Berk. & Curt.) Sacc., Svll. Fung., 2:195. 1883 
Sphaeria pezizula Berk. & Curt. in Berk., Grevillea, 4:106. 1876 
Herpotrichia pezizula (Berk. & Curt.) Ell. & Ev., N. Amer. Pyr p. 160. Newfield. 
1892. 
Helicoma muellert Corda, Icon. Fung., 1:15. 1837 (PR). 
Helicosborium muellert (Corda) Sacec., Michelia, 2:129. 1880 


Helicomyces muellert (Corda) Pound & Clem., Bull. Minn. Geol. Nat. Hist. Surv., 
9:659. 1896 
Telicosporiu liae Pee k, Bull. Torrey Bot Club, 34:103. 1907 NYS 


Nomen Excludendum 
H. proliferens Linder = Helicoma viridis 


Hrticomyces Link (1809) 
[ype species, H. roseus Link 
Helicomyces roseus Link, Mag. Ges. naturf. Freunde, Berlin, 3:21. 1809 (B). 
Circinotrichum candidum Schw., Trans. Amer. Phil. Soc., 11,4:276. 1832 (PH). 
Botrytis schweinitztt Sacc., Syll. Fung., 4:117. 1886. 
Nomen Excludendum 
H. aureus Corda = Helicosporium state of Ophionectria cerea 


HELICOON Morgan (1892) 

Original species, ‘Helicoon thysanophorum KE. & H.’ (presumably Helicosporium 
thysanophorum Ell. & Harkn.), Helicoon sessile Morgan, ‘Helicoon auratum Ellis’ 
(presumably = Helicosporium auratum Ell), ‘Helicoon ellipticum Peck’ (presumably 
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Helicosporium ellipticum Peck) 
Lectotype species, [elicoon sessile Morgan 


|Helicoon sessile Morgan, J. Cincinnati Soc. Nat. Hist., 15:49. 1892] 
)) 


Nomen Excludendum 
dicans 


IH. thaxteri Linder = Helicorhoidion botryoideum 


Helicorhoidion gen. nov. 

Fungi imperfecti hyphomycetes saprophytici. 

Conidiophora simplicia, vel raro ramosa, erecta brunnea, septata: cicatrices conidiarum in 
denticulis elevatis. 

Conidia ellipsoidea vel ellipsoidea-elongata, ex filis crassis, atrobrunneis, in helices 4—6- 
seriatis stricte convolutis, ad septa constrictis. Ab Helicoon diflert, conidiis atrobrunneis, 

1824 simulantibus dictyosporas, filis « rassis Stricte convolutis, 
Species typica, /eiicorhoidion botryoideum (Cooke) Hughes 


Helicorhoidion botryoideum (Cooke) comb. nov. (Fig. 1) 
Epochnium botryoideum Cooke, Grevillea, 12:33. 1883 (Ix). 
Stemphylium botryoideum (Cooke) Sacc., Syll. Fung., 4:521. 1886. 
Helicoon thaxteri Linder, Mvcologia, 25:342. 1933 (FH). 


Helicorhoidion pulchrum (Berk. & Corda) comb. nov. (Fig. 2) 

















Mystrosporium pulchrum Berk. & Corda in Berk., Hooker’s Lond. J. Bot., 4:70. 
, 1845 (Ix). 
rypt., 
HELICORYNE Corda (1854) = HELICOMA Corda (1837) 
Type species, //7. viride Corda Helicoma viridis (Corda) Hughes 
urt.) Herticosrortum C, G. Nees (1816/17) 
lype species, /7. vegetum Nees = Helicosporium state of Ophionectria cerea (Berk. & Curt.) 
Ell. & Ev. 
Helicotrichum Nees & Nees (1818) 
Helicosporium lumbricoides Sacc., Mich lia, 1:86. 1877 (PAD). 
Helicosporium state of Ophionectria cerea (Berk. & Curt.) Ell. & Ev., N. Amer. Pyren., 
p.- 118. Newtield 1892 
8335. Sphaeria cerea Berk. & Curt. in Berk., Grevillea, 4:108. 1876 
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= Calonectria cerea (Berk. & Curt.) Sacc., Syll. Fung., 2:551. 1883. 
= Dialonectria cerea (Berk. & Curt.) Cooke, Grev nae 12: 2111. 1884. 
= Dematium virescens Pers., Syn. Meth. Fung., p. 698. 1801 (L). 
(= Dematium virescens Pe e Rémer’s Neues Mag. Bot., 1:121. 1794) 
{= Helicosporium vegetum C. G. Nees, Das System... p. 68. Wiirzburg. 1816/17] 
= Helicotrichum vegetum ‘Maes Wallr., Flora Crypt. German., 2:161. 1833. 
Helicomyces vegetus (Nees) Corda, Icon. Fung., 1:9. 1837. 
Helicomyces vegetus (Nees) Pound & Clem., Bull. Minn. Geol. Nat. Hist. Surv., 
9:659. 1896. 
= Helicotrichum pulvinatum C. G. Nees & T.F.L. Nees, Nova Acta Acad. Caes. Leop., 
9:246. 1818! 
= Helicomyces aureus Corda, Icon. Fung., 1:9. 1837 (PR). 
Helicosporium aureum (Corda) Linder, Ann. Mo. Bot. Garden, 16:279. 1929. 
= Helicosporium olivaceum Peck, N.Y. State Mus. Rept, 27:102. 1875 (NYS). 
Nomina Excludenda 
H. obscurum Corda = Circinotrichum obscurum 
H. olivaceum Peck = Helicosporium state of Ophionectria cerea 
H. serpentinum Linder = Drepanospora pannosa 
H. tiliae Peck = Helicoma state of Lasiosphaeria pezizula 
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HELICOTRICHUM C. G. Nees & T. F. L. Nees (1818) = HELIcOsPoriumM C. G. 
Nees (1816/17) 
Type species, H. pulvinatum Nees & Nees = Helicosporium state of Ophionectria cerea 


(Berk. & Curt.) Ell. & Ev. 


HELMINTHOSPORIUM (Link, sphalmate Pers., 1822) = HELMIsPorIUuM Link 
(1809) 

‘Helminthosporium’, as used first by Persson in 1822, is herein regarded 
as an unnecessary, unjustified, and illezitimate orthographic variant of Link’s 
Helmisporium. Therefore, names published as [Telminthosporium are auto- 
matically included in Helmisporium without change of author's citation. 


Hetmisportum Link (1809) 
Type species, H. velutinum Link = Helmisporium ciliare (Pers.) Hughes 
= Exosporium Link (1809) 


Helmisporium arctesporum Cooke & Ell., Grevillea, 6:88. 1878 (Ix). 


Helmisporium asterinum Cooke, Grevillea, 6:141. 1878 (NY). 
Helmisporium phomatae Dearn. & House, N.Y. State Mus. Bull., 266:96. 1925 
(DAOM). 
Helmisporium papulosum Berg, W. Va. Univ. Agric. Exp. Sta. Bull., 260:14. 1934 
(WVA). 
Helmisporium atrovirens (Harz) Mason & Hughes in Hughes Can. J]. Bot., 31:631. 1953. 
Dematium atrovirens Harz, Bull. Soc. Imp. Moscow, 44:129. 1871] 
Spondylocladium atrovirens (Harz) Harz ex Sacc., Syll. Fung., 4:483. 1886. 


Helmisporium cespitosum (Ell. & Barth.) comb. nov. 
Exosporium cespitosum Ell. & Barth., J. Mycol., 8:178. 1902 (NY). 


Helmisporium ciliare (Pers.) comb. nov 
Dematium ciliare Pers., Syn. Meth. Fung., p. 694. 1801 (L). 
Sphaeria ciliaris (Pers.) DC. B ramealis DC. in Lamarck & DC., Flore Fr., II, 
2:300. 1805. 
(= Hypoxylon ciliare Bull., Herb. de la France, p. 173, Pl. 468, Fig. 1. 1789) 
Sphaeria ciliaris |(Bull.) Sow.], ‘Engl. Fungi, Pl. 339. 1801.’ 
= Helmisporium velutinum Link, Mag. Ges. naturf. Freunde, Berlin, 3:10. 1809 (B). 
= Dematium castaneae Schw., Schrift. natur!. Ges. Leipzig, 1:128. 1822 (PH,BPI). 
Helmisporium fasciculatum Schw., ‘Vrans. Amer. Phil. Soc., I], 4:279. 1832 
= Helmisporium dubtum Schw., Trans. Amer. Phil. Soc., I], 4:279. 1832 (PH,Is). 
= Helmisporium genistae Fr., Syst., Mycol., 3:360. 1832 (UPS). 
= Helmisporium appendiculatum Corda, Icon. Fung., 1:12. 1837 (PR) 
= Helmisporium macrocarpum Grev. var. caudatum Berk. (p.p.), Grevillea, 3:102. 
1875 (KX). 
= Helmisporium malmediense Thiim., Hedwigia, 19:190. 1880 (PAD). 
= Septosborium fuliginosum Ell., Bull. Torrey Bot. Club, 9:133. 1882 (NY). 
= Helmisporium macrocarpum Grev. f. aceris Roum., Rev. Mycologique, 17:76. 1895 (G). 


Helmisporium fragilissimum Berk. & Curt. in Berk., Grevillea, 3:102. 1875 (IK,N YS). 
Sporidesmium fragilissimum (Berk. & Curt.) M. B. Ellis, Mycol. Papers, C.M.lI., 
70:55. 1958 


Helmisporium microsorum D. Sacc., Malpighia, 12:219. 1898 (PAD). 


Helmisporium oligosporum (Corda) comb. nov. 
Coryneum oligosporum Corda, Icon. Fung., 5:81. 1842 (PR). 
= Sporidesmium olivaceum Wallr., Flora Crypt. German., 2:228. 1833 (STR), non 
Helminthosporium olivaceum Berk. & Rav. 
Clasterosporium olivaceum (Wallr.) Sacc., Syll. Fung., 4:390. 1886. 
[= Sporidesmium populi P. L. Crouan & H. M. Crouan, Florule Finistére, p. 10, 1867] 
= Clasterosporium populi (Crouan) Sacc., Syll. Fung., 4:384. 1886 





—— 
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Helmisporium pruni Berk. & Curt. in Berk., Grevillea, 3:103. 1875 (K). 
= Helmisporium persistens Cooke in Cooke & Ell., Grevillea, 6:88. 1878 (K,NY). 
= Helmisporium arbuscula Berk. & Curt. [var.] trichellum Sacc., Michelia, 2:147. 1880 
(K,PAD). 
= Helmisporium trichellum (Sacc.) Sacc., Syll. Fung., 4:408. 1886. 


Helmisporium tiliae (Link) Fr., Syst. Mycol., 3:360. 1832. 
Exosporium tiliae Link, Mag. Ges. naturf. Freunde, Berlin, 3:10. 1809 (B,L). 
Conoplea tiliae (Link) Link, Mag. Ges. naturf. Freunde, Berlin, 7:32. 1815. 
Vermicularia tiliae (Link) Schw., Trans. Amer. Phil. Soc., I], 4:228. 1832. 
onoplea clavuligera Link, Mag. Ges. naturf. Freunde, Berlin, 7:33. 1815 (B). 
Exosporium clavuligerum (Link) Link, Linn. Spec. Plant., 1V, 6(2):121. 1825. 
= Vermicularia clavuligera (Link) Schw., Trans. Amer. Phil. Soc., I], 4:228. 1832. 
Helmisporium clavuligerum (Link) Fr., Syst. Mycol., 3:361. 1832. 


ll 
Q ii a il 


1 ill 


Hil 


Nomina Excludenda 
H. abietis Cooke & Shaw = Hyphosoma lumbricoidea 
H, acuum Karst. = Cladosporium herbarum 
H. apicale Berk. & Br. = Brachysporium nigrum 
H. apiculatum Corda = Pleurophragmium nodosum 
H. appendiculatum Corda = Helmisporium ciliare 
H. arbuscula Berk. & Curt. = Dendryphiopsis arbuscula 
H. arbuscula Berk. & Curt. var. trichellum Sacc. = Helmisporium pruni 
H. arbusculoides Peck = Pleurophragmium state of Melanomma subdispersum 
[H. arecae Berk. & Br., J. Linn. Soc. Lond., 14:99. 1873] 
= Brachysporium arecae (Berk. & Br.) Sacc., Syll. Fung., 4:429. 1886. 
= Exosporium arecae (Berk. & Br.) Petch, Ann. R. Bot. Gardens, Peradeniya, 10:174. 
1927. 
= Exosporium pulchellum Sacc., Nuovo G. Bot. Ital., N.S., 23:215. 1916 (PAD). 
= Exosporium eximium Sacc., Bull. Orto Bot. Napoli, 6:64. 1918 (PAD). 
H. arundinaceum Corda = Deightoniella arundinacea 
H. arundinis Lév. = Drechslera arundinis 
H. asterinoides Sacc. = Pleurophragmium dorycarpum 
H. attenuatum Peck & Cooke = Sporidesmium pedunculatum 
H. betulinum Corda = Pleurophragmium nodosum 
H. biforme Mason & Hughes = Helmisporium biseptatum (nomen excludendum) 
H., binum Corda = Spadicoides binum 
H. biseptatum Sacc. & Roum. in Sacc., Michelia, 2:641. 1882 (PAD). 
= Brachysporium biseptatum (Sacc. & Roum.) Sacc. & Roum. in Sacc., Syll. Fung., 
4:428. 1886. 
= Helmisporium biforme Mason & Hughes in Chesters, Trans. Brit. Mycol. Soc., 30:114. 
1948 (DAOM). 
H. bloxami Cooke = Brachysporium polyseptatum 
H. brachypus Ell. & Ev. = Sporidesmium brachypus 
H. brachytrichum Cooke & Ell. = Sporidesmium foliculatum 
H. calicioideum Berk. & Br. = Corynespora calicioidea 
H. camptotrichum Corda = ? Cladosporium sp. 
H. cantonense Sacc. = Corynespora foveolata 
H. capense Thiim. = Pleurophragmium capense 
H. capitulatum Corda = Cacumisporium capitulatum 
H. carpocrinum Cif. = Pleurophragmium capense 
H. caryopsidum Sacc. = Curvularia lunata 
H. cassiicola Berk. & Curt. = Corynespora cassiicola 
H. catenarium Drechsl. = Drechslera catenaria 
H. cheiranthi Lib. = Alternaria cheiranthi 
H. clavariarum Desm. = Spadicoides clavariarum 
H. coffeae Massee = Pleurophragmium capense 
H. collabendum Cooke = Sporidesmium inflatum 
H. compactum Karst. = Cladosporium herbarum 
H. confervoides Corda = Seplonema secedens 


" 
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H. coryneoideum de Not. var. proliferum Sacc., Rouss., & Bomm. = Phragmocephala 
stemphylioides 

H. curvatum Corda = Sporidesmium cordaceum 

H. curvulum Sacc. (1916) = Curvularia spp. 

H. curvulum Sacc. (1917) = Pleurophragmium flumeanum 

H. cuspidatum Sacc. = Corynespora pulviniformis 

H. cylindricum Wallr. = Pleurophragmium cylindricum 

H. cylindrosporum Sacc. = Corynespora smithii 

H. densum Sacc. & Roum. = Polydesimus elegans 

H. dorycarpum Mont. = Pleurophragmium dorycarpum 

H. dorycarpum Mont. var. amazoniae Hughes = Pleurophragmium dorycarpum var. 
amazoniae 

H. dubium Schw. = Helmisporium ciliare 

H., episphaericum Peck = Sporidesmium inflatum 

H., fasciculare Corda = Septonema fasciculare 

H. ferrugineum Sacc. & Syd. = Septoidium state of Parodiopsis megalospora var trinitensis 

H., ficinum Sacc. = Pleurophragmium capense 

H. ficuum Yates = Pleurophragmium capense 

H. filicicola P. Henn. = Pleurophragmium capense 

H. flagellatum Yates = Pleurophragmium guareicola 

H. flexuosum Corda = Cladosporium herbarum 

H. flumeanum Sacc. = Pleurophragmium flumeanum 

H. foliculatum Corda = Sporidesmium foliculatum 

H. foliculatum Corda B brevipilum Corda = Sporidesmium foliculatum 

H. foliculatum Corda forma ligni Fautr. & Lamb. = Sporidesmium coronatum 

H. foveolatum Pat. = Corynespora foveolata 

H. fugax Wallr. = Drechslera fugax 

H. fumagineum Sacc. = Pleurophragmium ca pense 

H. fuscum Fuckel = Dendryphion vinosum 

H. fusiforme Corda var. euonymi Sacc. = Sporidesmium socium 

H. genistae Fr. = Helmisporium ciliare 

H. giganteum Heald & Wolf = Drechslera gigantea 

H. gigasporum Berk. & Br. = Corynespora gigaspora 

H. gigasporum Berk. & Br. subsp. javanicum Penz. & Sacc. = Corynespora gigaspora 

H. glabroides Stev. = Pleurophragmium ca pense 

H. gongrotrichum Corda = Pleurophragmium nodosum 

H. guaraniticum Speg. = Corynespora gigaspora 

H. guareicola Stev. = Pleurophragmium guareicola 

H. helleri Stev. = Pleurophragmium maculosum 

H. herbarum Schw. = Cladosporium herbarum 

H. hirudo Sacc. = Sporidesmium vagum 

H. hormiscioides (Corda) Sacc. var. magnusianum Sacc. = Sporidesmium vagum 

H. hurae P. Henn. = Septoidium state of Parodiopsis urae 

H. hyalophaeum Sacc. = Sporidesmium hyalophaeum 

H. hyalospermum Corda, Icon. Fung., 1:13. 1837 (PR). 

= Brachysporium hyalospermum (Corda) Sacc., Syll. Fung., 4:426. 1886. 
H. inflatum Berk. & Rav. = Sporidesmium inflatum 


H. insigne Sacc. = Pleurophragmium capense 
H. interseminatum Berk. & Rav. = Dendryphion vinosum 
H. inversum Sacc. = Corynespora inversa 


H. lanceolatum Cooke = Sporidesmium lanceolatum 

H. leptosporum Sacc. & Roum. = Sporidesmium leptosporum 

H. leptotrichum Cooke & Ell. = Pleurophragmium leptotrichum 

H. leucosykae Yates = Pleurophragmium maculosum 

H. libertianum Roum. = Dendryphion nanum 

H. longipilum Corda = Pleurophragmium state of Melanomma subdispersum 

H. longipilum Corda var. effusum Karst. = Pleurophragmium state of Melanomma 
subdispersum 

H. lumbricoideum Dearn. = Hyphosoma lumbricoidea 

H. macilentum Cooke = Sporidesmium foliculatum 

H. macrocarpum Grev. forma aceris Roum. = Helmisporium ciliare 


' 
' 
7 
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H. macrocarpum Grev. var. caudatum Berk. = Helmisporium ciliare 
H. macrotrichum Corda = Sporidesmium macrotrichum 

H. macrurum Sacc. = Sporidesmium macrurum 

H. maculosum Sacc. = Pleurophragmium maculosum 

H. malmediense Thiim. = Helmisporium ciliare 

H. melanosporum Berk. & Curt. = Septosporium bulbotrichum 
H. melastomacearum Stev. = Pleurophragmium dorycarpum 
H. melioloides Sacc. = Pleurophragmium capense 

H. minus Link = Oedemium minus 

H. molle Berk. & Curt. = Dendryphion vinosum 

H. nanum Nees = Dendryphion nanum 


H. nanum Nees forma petiolicola Roum. = Cladosporium herbarum 
H. naviculatum Dearn. & House leurophragmium cylindricum 
H. nodipes Penz. & Sacc. = Sporidesmium nodipes 
H. nodosum Wallr. = Pleurophragmium nodosum 
H. obclavatum Sacc. = Sporidesmium pedunculatum 
H. obliquum Karst. = Sporidesmium macrotrichum 
H. obovatum Berk. = Brachysporium obovatum 
H. obtusissimum Berk. & Curt. = Dendryphiopsis state of Amphisphaeria incrustans 
H. orthospermum Sacc. & Fairm. = Sporidesmium foliculatum 
H. palmetto Gerard = Pleurophragmium palmetto 
H. panici Stev. = Pleurophragmium dorycarpum 
H. papulosum Berg. = Helmisporium asterinum 
H. parasiticum Sacc. & Berl. = Pyricularia musae 
H. parathesicola Stev. = Pleurophragmium dorycarpum 
H. persistens Cooke = Helmisporium pruni 

. philippinum Sacc. = Pleurophragmium capense 
H. phil S Pl hrag 
H. phomatae Dearn. & House = Helmisporium asterinum 
H. phyllantheum Sacc. = Corynespora inversa 

: ynes| 

. phyllophilum Warst. = Cladosporium herbarum 
H. phyllophil | t Clad hert 

. praclongum Wallr. = Dendryphion nanum 
H long Wall Dendryph 
H. pseudotsugae W. B. Cooke = Hyphosoma resinacea 
H. pulviniformis Syd. = Corynespora pulviniformis 

L : f 

. pyrorum Lib. = Fusicladium state of Venturia pirina 
H. pyr Lil I lad tate of Vent 
H. rectum Berk. & Curt. = Dendryphiopsis state of Amphisphaeria incrustans 


H. repente Dearn. & Barth. = Taeniolella muricata 

H. resinaceum Cooke = Hyphosoma resinacea 

H. resinae Bres. = Hyphosoma resinacea 

H. rousselianum Mont. = Pleurophragmium rousselianum 
H. scolecoides Corda = Dendryphion nanum 

H. septemseptatum Peck = Pleurophragmium cylindricum 
H. sesameum Sacc. = Corynespora cassiicola 

H. setiforme Wallr. = Monotosporella setiformis 

H. simplex Kunze = Pleurophragmium cylindricum 


H. smithii Berk. & Br. = Corynespora smithti 
H. solaninum Sacc. & Syd. = Septonema solaninum 


H. sorokianum Sacc. in Sorok., ‘Arbeit. d. Naturforschergesellsch. bei d. Univers. zu Kasan, 
22:32 pp. 1890. Russisch’; Abstr. in Zeitschr. f. Pflanzenkr., 1:236-239. 1891 (PAD). 


H. spirotrichum Sacc. = Pleurophragmium guareicola 
H. stemphyliotides Corda = Phragmocephala stemphylioides 
H. stromatotideum Dearn. = Stigmina stromatoidea 


H. subapiculatum Peck = Pleurophragmium nodosum 

H. subcaudatum Cooke = Sporidesmium subcaudatum 

H, subfuscum Berk. & Curt. = Sporidesmium inflatum 

H. siu:buliferum Corda = Pleurophragmium subuliferum 

H. teretiusculum Sacc. & Berl. = Sporidesmium foliculatum 
H. theae Bern. = Sporidesmium theae 

H, tiara Berk. & Rav. = Sporidesmium inflatum 

H. tritici-vulgaris Nisikado = Drechslera tritici-vulgaris 

H. urticae Peck = Dendryphion vinosum 

H. velatum Corda = Pleurophragmium nodosum 





asan, 


AD). 
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H. velutinum Link B repens Corda = Pleurophragmium nodosum 
H. vesicarium Wallr. = Stemphylium botryosum 

H. vesiculosum Thiim. = Cladosporium herbarum 

H. vinosum Berk. & Curt. = Dentryphion vinosum 


HELMISPORIUM Link subg. CYLINDRO-HELMINTHOSPORIUM Nisikado (1928) 
= DRECHSLERA Ito (1928) 

Original species, H. arundinis Lév., H. avenae Eidam, H. bromi Died., H. catenarium Drech- 
sler, H. gramineum Rabenh., H. teres Sacc., H. tritici-repentis Died., H. tritici-vulgaris 
Nisikado 

Lectotype species (R. A. Shoemaker), H. tritici-vulgaris Nisikado = Drechslera tritici-vulgaris 
(Nisikado) Ito 


HENDERSONIELLA (Sacc.) Sacc. (1902) = Coelomycetes 
Original species, Hendersonia quercina Sacc., H. trabicola Sacc., H. eximia Berk. & Curt. 
Hendersonia Berk. subg. Hendersoniella Sacc. (1884) 
Hendersoniella compacta (Wallr.) comb. nov. 
= Hormiscium compactum Wallr., Flora Crypt. German., 2:186. 1833 (STR). 
Torula compacta (Wallr.) Rabenh., Deutschl. Krypt.-Flora, 1:34. 1844. 
Torula compacta (Wallr.) Fuckel, Symb. Mycol., p. 349. 1870. 


Hendersoniella punctiformis (Corda) comb nov. 
Dicoccum punctiforme Corda, Icon. Fung., 3:4. 1839 (PR). 


HERPOTRICHIA Fuckel (1870) = Ascomycetes 
Original species, H. rhenana Fuckel, H. rubi Fuckel 


[Her potrichia nigra Hartig, Allgem. Forst.- und Jagdzeitg., 64:15. 1888] 
= Ozonium plica Kalchbr., Mathem. és Termesz. Kézlemén., 2:159. 1862 (G), mycelium. 


HETEROSPORIUM Klotzsch in Cooke (1877) = CLAposroriuM Link (1815) 
Original species, H. ornithogali Klotzsch in Cooke, H. echinulatum (Berk.) Cooke (= Helmi- 
sporium echinulatum Berk.), H. variabile Cooke, H. granulatum (Berk. & Curt.) Cooke 
(= Helmisporium granulatum Berk. & Curt.) 
Lectotype species, H. ornithogali Klotzsch in Cooke = Cladosporium ornithogali (Klotzsch) 


de Vries. 


HIMANTIA Pers. (1801) 
Original species, 1. domestica Pers., H. sulphurea Pers., H. candida Pers., H. lateritia Pers., 
H. umbrina Pers., H. farinacea Pers. 


Nomina Excludenda 
H. nitens Pers. = Basidiomycetes (q.v.) 
H. tela Pers. = Basidiomycetes (q.v.) 


Hormiscium Kunze in Kunze & Schm. (1817) = ToruLa (Pers.) Link (1809) 
Type species, H. expansum Kunze = Torula herbarum (Pers.) Link 
Nomina Excludenda 
H. altum Ehrenb. = Taeniolella alta 
H. ambrosiae Peck = Torula ambrosiae 
H. compactum Wallr. = Hendersoniella compacta 
H. condensatum Wallr. = Cryptocoryneum condensatum 
H. crustaceum Karst. = Dictyosporium crustaceum 
H. curvatum (Peck) Sacc. var. betulinum Karst. = Taeniolella scripta 
H. laxum Wallr. = Dendryphion nanum 
H. leonardianum Gaja = Torula herbarum 


H. orbiculatum Karst. = Melanconium salicis 
H. paradoxum Karst. = ? Cladosporium. 
H. scriptum Karst. = Taeniolella scripta 


H. sorbinum Karst. = Fumago sorbina 
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Hyatopus Corda (1838) 
Original species, H. crystallinus (Corda) Corda (= Stilbum crystallinum Corda), H. myco- 
philus (Corda) Corda (= Stilbum mycophilum Corda), H. filiformis (Corda) Corda 
(= Stilbum filiforme Corda), H. muscorum (Corda) Corda (= Stilbum muscorum Corda), 
H. ochraceus (Corda) Corda (= Stilbum ochraceum Corda), H. melanocephalus (Corda) 
Corda (= Stilbum melanocephalum Corda). 


Nomina Excludenda 
H. griseus Berk. & Curt. = Basidiobotrys state of Hypoxylon punctulatum 


HYMENOBOLINA Zukal (1843) = LicEa Schrad. (1797, q.v.) 


HyYMENopopiIuM Corda (1837) = CLASTEROSPORIUM Schw. (1832) 
Type species, H. sarcopodioides Corda = Clasterosporium caricinum Schw. 


HypEROMYXA Corda (1839) = CHETROSPORA Moug. & Fr. (1825) 
Type species, H. stilbosporoides Corda = Cheirospora botryospora (Mont.) Hughes 


Hypue .tia Fr. (1825) = Tricuotuectum Link (1809) 
Type species, Hyphelia rosea (Pers.) Fr. = Trichothecium roseum (Pers.) Link 


Nomen Excludendum 


H. castaneae Wallr. = Monodictys castaneae 


HyYPHODERMA Wallr. (1833) = Basidiomycetes (q.v.) 
Lectotype species, H. spiculosum Wallr. (see Donk, Taxon, 6:75. 1957). 


HyPHODERMA Fr. (1849) non Wallr. (1833) = Nomen illegitimum 
Type species, ‘H. roseum Fr.’ 
Nomen Excludendum 


H. seylanica Petch = Allescheriella crocea 


Hypuosoma Syd. (1924) 


Type species, H. hypoxyloides Syd. 

Hyphosoma aucupariae (J¢rst.) comb. nov. 
Coccosporium aucupariae |¢rst., K. Norske Vidensk. Selsk. Forh., 19:25. 1947 
(UPS). 

Hyphosoma grandis (Cooke) comb. nov. 
Podosporium grande M.C. Cooke, Grevillea, 12:11. 1883 (Ix). 


Hyphosoma hypoxyloides Syd., Ann. Mycol., 22:315. 1924 (DSIR). 


Hyphosoma lumbricoidea (Dearn.) comb. nov. 
= Helmisporium lumbricoideum Dearn., Mycologia, 21:330. 1929 (DAOM). 
= Helmisporium abietis W. B. Cooke & Shaw, Mycologia, 44:808. 1952 (WSP). 


Hyphosoma piceae (Funck) comb. nov. 
Monilia piceae Funck, Cryptogam. Gewichse, Heft 22, p. 4. No. 464, anno 1815 (FH). 
= Antennaria pinophila Nees, Das System... p. 279. Wiirzburg. 1816/17, emend. 

(UPS). 

= Torula fuliginosa Pers. in Moug. & Nestl., Stirpes Cryptog., Fasc. 4, No. 589, anno 
1818 (lectotype Antennaria pinophila Nees). 
Torula fuliginosa Pers. a pinophila (Nees) Pers., Mycol. Europ., 1:22. 1822. 

= Torula pinophila (Nees) Chev., Flore Gén. Env. Paris, 1:34. 1826. 
Antennaria elates Spreng., Linn. Syst. Veg., XVI, 4(1):558. 1827. 

= Racodium pityophilum Wallr., Fl. Crypt. German., 2:170. 1833 (lectotype Anten- 
naria pinophila Nees). 

= Antennatula pinophila (Nees) Strauss, Flora, 33 (Beilage): 99. 1850. 
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Taeniola pinophila (Nees) Bon., Handb.... p. 36. Stuttgart. 1851. 
A piosporium pinophilum (Nees) Fuckel, Symb. Mycol., p. 87. 1870. 

= Hormiscium pityophilum (Wallr.) Sacc., Syll. Fung., 4:265. 1886, as ‘pithyophilum 

(Nees) Sacc.’ 

Hyphosoma resinacea (Cooke) comb. nov. 

= Helmisporium resinaceum M. C. Cooke, Grevillea, 17:68. 1889 (K). 

= Racodium resinae Fr. B piceum Pers., Mycol. Europ., 1:68. 1822 (L). 

Helmisporium resinae Bres. in Bres. & Sacc., Malpighia, 11:322. 1897 (PAD). 
= Sporhelminthium resinae (Bres.) Speg., Physis, 4:292. 1918. 
= Clasterosporium resinae Rilst., J. Bot., Lond., 79:188. 1941 (BM). 
= Helmisporium pseudotsugae WW. B. Cooke, Mycologia, 44:251. 1952 (Herb. W.B.C.). 


lil 


| 


ILLOSPORIUM Martius (1817) 
Type species, J. roseum Martius 
[Illosporium roseum Martius, Flora Crypt. Erlang., p. 325. 1817] 


Nomen Excludendum 
I. olivatrum Sacc., Michelia, 1:90. 1877 (PAD). 
= Strumella olivatra (Sacc.) Sace., Michelia, 2:36. 1880 (q.v.) 


ISARIA Pers. (1801) 
Original species, J. crassa Pers., I. truncata Pers., I. mucida Pers., I. agaricina Pers., I. epi- 
phylla Pers., I. umbrina Pers., I. carnea Pers., I. citrina Pers., I. saccharina Pers. 
Lectotype species, ? J. truncata Pers. 
Nomina Excludenda 
I. candida Schw. = Arthrosporium candidum 
I. glaucocephala Link = Cephalotrichum nanum 
I. stemonitis see Cephalotrichum stemonitis 


LACELLINOPSIS Subramanian (1953) 
Type species, L. sacchari Subramanian ( ? = L. glomerulosa (Penz. & Sacc.) Hughes) 
Lacellinopsis glomerulosa (Penz. & Sacc.) comb. nov. 
= Torula glomerulosa Penz. & Sacc., Malpighia, 15:243. 1901 (PAD). 
?(= Lacellinopsis sacchari Subramanian, Proc. Indian Acad. Sci., 37:104. 1953] 


LEIOSEPIUM Sacc. in Sacc. & Fautr. (1900), as ‘Lejosepium’ 
Type species, L. aureum Sacc. & Fautr. 
Leiosepium aureum Sacc. & Fautr., Bull. Soc. Mycol. Fr., 16:24. 1900 (PAD). Damon 
(Mycologia, 44:95. 1952) considered this to be a Sepedonium. I have not seen any 
fresh material. 


LEPTOTRICHUM Corda (1842) 
Type species, L. glaucum Corda 


Leptotrichum glaucum Corda, Icon. Fung., 5:51. 1842 (PR). 


Licea Schrad. (1797) = Myxomycetes 
= Cylichnium Wallr. (1833) 
= Hymenobolina Zukal (1893) fide Martin (loc. cit. infra) 
Licea parasitica (Zukal) Martin, Mycologia, 34:702. 1942. 
{= Hymenobolina parasitica Zukal, Oesterr. Bot. Zeitschr., 43:133. 1893] 
= Cylichnium operculatum Wallr., Flora Crypt. German., 2:267. 1833 (STR), non Licea 
operculata (Wing.) Martin (loc. cit.) 


Nomina Excludenda 


L. pannorum Wallr. = Orbicula parietina 
L. sulfurea Wallr. = Orbicula parietina 
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LISTEROMYCES Penz. & Sacc. (1901) 
Type species, L. insignis Penz. & Sacc. 
Listeromyces insignis Penz. & Sacc., Malpighia, 15:259. 1901 (PAD). 


MACROSPORIUM Fr. (1821) = Nomen nudum 


MAcrosPorRIUM Fr. (1825), non Fr. (1832), sine speciet nomine 

‘Sporidia . . . simplicia’ of the generic diagnosis of Macrosporium Fr. (1825) 
suggests that the name was intended for species quite different from those 
included in the new Macrosporium Fr. (1832). 


MacrosportuM Fr. (1832), non Fr. (1825) = ALTERNARIA Nees (1816/17) 
Original species, M. convallariae (Schum.) Fr. (= Puccinia convallariae Schum.), M. tenuis- 
simum (Kunze) Fr. (= Helmisporium tenuissimum Kunze in Nees & Nees), M. cheiranthi 
(Lib.) Fr., M. caricinum Fr .|= Clisterosportum caricinum Schw.] 
Lectotype species, M. cheiranthi (Lib.) Fr. = Alternaria cheiranthi (Lib.) Bolle 


MAMMARIA Ces. (1854) 
Type species, M. echinobotryoides Ces. 
Mammaria echinobotryoides Ces., Klotzschii Herb. Viv. Mycol., No. 1895, anno 1854; Bot. 
Zeitung, 12:190. 1854; Flora, 12:207. 1854 (STR). 
Trichosporum echinobotryoides (Ces.) Sacc., Syll. Fung., 4:291. 
Colletosporium echinobotryoides (Ces.) O. Kuntze, Rev. Gen. Plant., 2:849. 
1883 (Kx). 


1886. 
1891. 


jcrotheca solaris Sacc., Syll. Fung., 23202. 
MASSARIA de Not. (1844) = Ascomycetes 
Type species, M. inquinans (Tode ex Fr.) de Not. 

Massaria conspurcata (Wallr.) Sacc., Syll. Fung., 2:11. 
|= Sphaeria conspurcata Wallr., Flora Crypt. German., 2:782. 1833] 
= [Exosporium padi Karst., Hedwigia, 23:39. 1884, and Meddel. Soc. F. 
11:160. 1884 (H), ascospores. 
2333. 1844. 


Massaria inquinans (Tode ex Fr.) de Not., Giorn Bot. Ital., 1 
Sphaeria inquinans Tode ex Fr., Syst. Mycol., 2:486. 1828. 
o:2i.. 179i] 


1883. 


F. Fennica, 


l 


Sphaeria inguinans Tode, Fungi Mecklenb. Sel 


kUsSICLADIUM Bon. (1851) 

M. pirinum Lib. = Hel- 
Acrosporium cerasi 

(Aderh.) Vien.-Bour. 

Cladosporium 


MEGACLADOSPORIUM Viennot-Bourgin (1949) 
Original species, M. pyrorum (Lib.) Vien.-Bour. (ex errore sub 
minthosporium pyrorum Lib.), M. cerasi (Rabenh.) Vien.-Bour. ( 
Rabenh.) Fustcladium cerasi (Rabenh.) Sacc., M. crataegi 
(= Fusicladium crataegi Aderh.), M. carpophilum (Thiim.) Vien-.Bour. ( 
carpophilum Vhiim.) = Fustcladium carpophilum (Yhiim.) Oud., M. depressum (Berk. & 
Passalora depressa (Berk. & 


Br.) Vien.-Bour. ( 
Br.) Sacc. 
Lectotype species, M. pyrorum (Lib.) Vien.-Bour. = Fusicladium state of Venturia pirina 


Cladosporium depressum Berk. & Br.) 


Aderh. 


MELANCONIUM Link (1809) 
Type species, M. atrum Link 
= Trimmatostroma Corda (1837) 
Melanconium atrum Link, Mag. Ges. naturf. Freunde, Berlin, 3:9. 1809 (L). 
= Stilbospora fugax Schm. & Kunze, Deutschl. Schwimme, No. 79, anno 1816 (B,FH) 
= Monilia globosa Schw., Trans. Amer. Phil. Soc., II, 4:286. 1832 (PH,BPI,k). 
32. 4637 (FR). 


= Coniothecium amentacearum Corda, Icon. Fung., 1:2. 
= Coniothecium betulinum Corda, Icon. Fung., 1:2. 1837 (PR). 


= Trimmatostroma betulinum (Corda) Hughes, Can. J. Bot., 31:628. 1953. 
2. 1837 (PR). 


= Coniothecium conglutinatum Corda, Icon. Fung., 1 
?= Coniothecium effusum Corda, Icon, Fung., 1:2. 1837 (PR). 
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?= Coniothecium epidermidis Corda, Icon. Fung., 1:2. 1837 (PR). 
= Coniothecium rameale Corda, Icon. Fung., 1:2. 1837 (PR). 
?= Torula velutina Fuckel, Symb. Mycol., p. 348.1870 (G). 


Melanconium salicis (Corda) comb. nov. 
= Trimmatostroma salicis Corda, Icon. Fung., 1:9. 1837 (PR). 
= Coryneum obscurum Corda, Icon. Fung., 1:8. 1837 (PR). 
= Steganosporium obscurum (Corda) Sacc., Syll. Fung., 3:805. 1884. 
= Septonema connatum Berk. & Curt. in Berk., Grevillea, 3:16. 1874 (IX). 
= Hormiscium orbiculatum Karst., Meddel. Soc. F. F. Fennica, 14:97. 1887 (H). 


Nomina Excludenda 
M. bicolor Nees = Coelomycetes (q.v.) 
M. putredinis Wallr. = Monodictys putredinis 
M. sphaeroideum Link = Trichoconium sp. 


MELANOGRAPHIUM Sace. (1913) 
Iype species, M. spleniosporum Sacc. = Melanographium spinulosum (Speg.) Hughes 
= Sporostachys Sacc. (1917) 
= Pseudocamptoum Frag. & Cif. (1925) 


Melanographium fasciculatum nom. nov. 
Monotospora fasciculata Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., II], 10:87. 1917 
(PAD), non Cooke & Massee (1892). 


Melanographium spinulosum (Speg.) comb. nov 
Cordella spinulosa Speg., Anal. Soc. Cient. Arg., 22:210. 1886 (G). 
= Trichosporum selenioides Sacc. & Paol. Atti R. Istit. Ven. Sci., Lett., Arti, VI, 6:414. 
1888 (PAD). 
Cordella tomentosa Speg., Anal. Soc. Cient. Arg., 26:70. 1888 (PAD,LPS) 
= Monotospora fasciculata Cooke & Massee, Grevillea, 21:29. 1892 (IX). 
Pseudocamptoum fasciculatum (Cooke & Massee) Mason in Cif., Estac. Agron. de 
Moca, B, 14:155. 1929, 
Melanographium spleniosporium Sacc., Ann. Mycol., 11:558. 1913] 
= Sporostachys maxima Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., ITI], 10:92. 1917 


(PAD). 
Melanographium maximum (Sacc.) Sacc., Syll. Fung., 25:937. 1931 
[= Pseudocamptoum citri Frag. & Cif., Bol. R. Soc. Espanola, 25:454. 1925] 


MrEMNONIUM Corda (1833) 
Type species, M. effusum Corda 
| Memnonium effusum Corda, Sturm’s Deutschl. Flora, II (Pilze), Bd 3, Heft 13:91. 1833] 
Trichosporum effusum (Corda) Sacc., Syll. Fung., 4:294. 1886. 


Nomen Excludendum 


M. sphaerospermum Fuckel = Stachybotrys chartarum 


MENISPORA Pers. (1822) 
Type species, M. glauca Pers. 
(= Camptosporium |Link] ex Duby (1830) q.v.; nomen illegitimum) 
= Menispora Pers. subg. Eriomene Sacc. (1886) 
Eriomene (Sacc.) Maire ex Peyr. (1919) 
Eriomene (Sacc.) Clem. & Shear (1931) 
(= Erionema Maire (1906) nomen invalidum; an lapsus calami pro Eriomene? non 
Erionema Penz. (1898)) 
= Ciliofusarium Rostr. (1892) 
= Eriomenella Peyr. (1919) 
Menispora apicalis Berk. & Curt. in Berk., Grevillea, 3:146. 1875 (K,UPS). 


Menispora ciliata Corda, Icon. Fung., 1:16. 1837 (PR). 
= Erionema ciliata (Corda) Maire, Ann. Mycol., 4:329. 1906; an lapsus calami pro 
Eriomene? 
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= Eriomene ciliata (Corda) Maire ex Peyr., Bull. Soc. Mycol. Fr., 35:179. 1919. 
= Eriomene ciliata (Corda) Sacc. ex Clem. & Shear, Genera of Fungi, p. 393. 1931. 
Menispora glauca Pers., Mycol. Europ., 1:32. 1822 (L,B). 
= Camptosporium glaucum [(Pers.)] Spreng., Linn. Syst. Veget., XVI, 4(1):553. 1827. 
= Camptosporium glaucum (Pers.) Duby, Bot. Gallicum, 2:928. 1830. 
= Psilonia glauca (Pers.) Fr., Syst. Mycol., 3:450. 1832. 
= Fusisporium glaucum (Pers.) Wallr., Flora Crypt. German., 2:284. 1833. 
= Menispora libertiana Sacc. & Roum., Rev. Mycol., 6:37. 1884 (PAD). 
{= Ciliofusarium umbrosum Rostr., Bot. Tidsskr., 18:77. 1892 (fide Lind, 1913)] 
Menispora glauco-nigra Cooke & Ell., Grevillea, 7:39. 1878 (IK). 
Menispora tortuosa Corda, Icon. Fung., 3:8. 1839 (PR,K). 
= Eriomenella tortuosa (Corda) Peyr., Nuovo G. Bot. Ital., N.S., 25:447. 1918, as 


‘(Fres.) Peyr., .. . = Menispora tortuosa Fres.’ 
= Menispora obtusa Sacc. & Berl., Atti R. Istit. Ven. Sci., Lett., Arti, VI, 3:741. 1885 
(PAD). 


Menispora state of Chaetosphaeria pulviscula (Curr.) Booth, Mycol. Papers, C.M.I., 68:10. 
1957 (q.v.). 
[= Sphaeria pulviscula Curr., Trans. Linn. Soc. Lond., 22:320. 1859] 
[= Menispora caesia Preuss, Linnaea, 24:119. 1851] 
Nomina Excludenda 
M. aurea Corda = Chalara aurea 
M. caesia Preuss = Menispora state of Chaetosphaeria pulviscula 
M. cylindrosperma Corda = Chalara cylindros perma 
M. libertiana Sacc. & Roum. = Menispora glauca 
M. obtusa Sacc. & Berl. = Menispora tortuosa 
M. oligosperma Corda = Cylindrotrichum oligospermum 


MeErosportuM Corda (1831/2) = Nomen confusum 
Type species, M. minutum Corda (see p. 829) 


MESOBOTRYS Sacc. (1880) = GonytTricuuM C. G. Nees & T. F. L. Nees 


(1818) 
Original species, M. macroclada (Sacc.) Sacc., M. fusca (Corda) Sacc. 
Lectotype species, M. macroclada (Sacc.) Sacc. = Gonytrichum macrocladum (Sacc.) Hughes 


Microxypuium (Harv.) Speg. (1918) as ‘Microxyphium Sacc.’ = Mycelia 
Sterilia 
Type species, ‘M. footii (Berk. & Desm.) Harv.’ = mycelial state of Chaetothyrium 
babingtonii (Berk.) Keissl. (q.v.) 
Capnodium Mont. |subg.] Microxyphium Harv. in Berk. & Desm. (1849) 


MickoXYPHIUM Auct. = Coelomycetes 
Fumago quercinum Pers., Fungi Europ., 1:9. 1822 (L). The genus Syncladium Rabenh. 
(type species, S. nietneri Rabenh., Hedwigia, 2:19. 1859) is a possible disposition for 
this species; on the other hand Syncladium may be an earlier name for the so-called 
Caldariomyces Woronich. 


Moni Lia Pers. (1801) 

Original species, M. aurea Pers., M. sulphurea Pers., M. rosea Pers., M. glauca Pers., 
M. pulla Pers., M. candida Pers., M. penicillus Pers., M. racemosa Pers., M. digitata Pers., 
M. fructigena Pers., M. herbarum Pers., M. antennata Pers. 

Lectotype species, M. fructigena Pers. 

= Epochnium Link (1809) 
Monilia fructigena Pers., Syn. Meth. Fung., p. 693. 1801 (L). 
(= Torula fructigena Pers., Usteri’s Ann. Bot., 15 Stiick:26. 1795) 
= Epochnium monilioides Link, Mag. Ges. naturf. Freunde, Berlin, 3:18, 1809. 
= Acrosporium fructigenum (Pers.) Pers., Mycol. Europ., 1:24. 1822. 
= Fusisporium monilioides (Link) Duby, Bot. Gallicum, 2:925. 1830. 
= Oospora fructigena (Pers.) Wallr., Flora Crypt. German., 2:182. 1833. 
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Monilia sp. 
= Sporotrichum lyococcos Ehrenb., Sylvae Myc. Berol., pp. 11, 22. 1818 (B). 
= Collarium lyococcos (Ehrenb.) Rabenh., Deutschl. Krypt.-Flora, 1:70. 1844, as 
‘lycoccum.’ 
Nomina Excludenda 


M. antennata Pers. = Bispora antennata 

M. arctica Karst. = Acladium dubium 

M. aureofulva Cooke & Ell. = Acladium simile 
M. candicans Sacc. = Acladium state of Botryobasidium candicans 
M. candida Pers. = Aspergillus sp. 

M. celtidis Biv.-Bernh. = Helicoceras celtidis 

M. ferruginea Pers. = Nematogonum ferrugineum 
M. glauca Pers. = Penicillium sp. 

M. globosa Schw. = Melanconium atrum 

M. herbarum Pers. = Torula herbarum 

M. piceae Funck = Hyphosoma piceae 

M. punctans Schw. = Papulaspora punctans 

M. spongiosa Pers. = Amblyosporium spongiosum 


Monodictys gen. nov. 


Fungi imperfecti hyphomycetes, saprophytici. 
Mycelium ex hyphis septatis, ramosis, immersis, semi-immersis vel superficialis, subhyalinis 


vel atro-brunneis, compositum. 


Conidiophora simplicia vel basi parce ramosa, curta, septata, subhyalina vel brunnea, 


subcylindracea vel interdum fortiter inflata, solitaria vel densa, interdum in pustulas 
aggregata. 


Conidia singula in apice conidiophori oriunda, dictyospora, interdum ad septas constrictas 


laeve vel verruculosa, brunnea, atro-brunnea, vel atra, subglobosa, ovalia, subpyriformia, vel 
irregularia, sicca. 


Habitat plerumque in cortice lignoque emortuo. 
Species typica, Monodictys putredinis (Wallr.) Hughes 


(SUBGENUs 1) 


Monodictys antiqua (Corda) comb. nov. 
= Sporidesmium anliquum Corda, Icon, Fung., 3:4. 1839 (PR). 


Monodictys aspera (Corda) comb. nov. 
Sporidesmium asperum Corda, Icon. Fung., 2:6. 1838 (PR). 
= Dicoccum asperum (Corda) Sacc., Syll. Fung., 4:342. 1886. 


Monodictys bogoriensis (Penz. & Sacc.) comb. nov. 
= Sporidesmium bogoriense Penz. & Sacc., Malpighia, 15:248. 1901 (PAD). 


Monodictys castaneae (\Wallr.) comb. nov. 
= Hyphelia castaneae Wallr., Fl. Crypt. German., 2:244. 1833 (STR). 
= Epochnium macros poroideum Berk., Ann. Nat. Hist., 1, 1:263. 1838 (KK). 
= Stemphylium macros poroideum (Berk.) Sacc., Sy!l. Fung., 4:519. 1886. 
= Acrospeira macrosporoidea (Berk.) Wilts., Trans. Brit. Mycol. Soc., 21:236. 1938. 


Monodictys glauca (Cooke & Harkn.) comb. nov. 
= Epochnium glaucum Cooke & Harkn., Grevillea, 12:96. 1884 (K). 
= Stemphylium glaucum (Cooke & Harkn.) Sacc., Syll. Fung., 4:520. 1886. 
= Papulaspora dubia Sacc., Bull. Orto Bot. Napoli, 6:73. 1921 (PAD). 
= Stemphylium subsphaericum Fairm., Proc. Roch. Acad. Sci., 6:132. 1922 (CUP). 


Monodictys levis (Wilts.) comb. nov. 
= Acrospeira levis Wilts., Trans. Brit. Mycol. Soc., 21:236. 1938 (IMI). 


Monodictys putredinis (Wallr.) comb. nov. 
= Melanconium putredinis Wallr., Fl. Crypt. German., 2:181. 1833 (STR). 
= Coniosporium brevipes Corda, Icon. Fung., 1:1. 1837 (PR). 
Sporidesmium polymorphum Corda, Icon. Fung., 1:7. 1837 (PR). 
= Stemphylium polymorphum (Corda) Bon., Handb.... p. 83. Stuttgart. 1851. 


ll 
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(SUBGENUS 2) 
Monodictys cellulosa nom. nov. 
= Sporidesmium cellulosum Sacc., Syll. Fung., 4:501. 1886 (PAD; lectotype ‘in 
Pyri com. Pad [ova]. 75.10’), non (Corda) Rabenh. (1844). 


Monodictys nitens (Schw.) comb. nov. 
Sporidesmium nitens Schw., Trans. Amer. Phil. Soc., I], 4:306. 1832 (PH,BPI,K). 
= Sporidesmium moriforme Peck, N.Y. State Mus. Rept., 25:89. 1873 (NYS). 
= Sporidesmium moriforme Peck var. ampelinum Sacc., Ann. Mycol.,3:170. 1905 (PAD) 
Monodictys paradoxa (Corda) comb. nov. 
|= Sporidesmium paradoxum Corda, Icon. Fung., 2:6. 1838] 
Stemphylium paradoxum (Corda) Fuckel, Fungi Rhenani, No. 1515, anno 1865. 
Coniosporium paradoxum (Corda) Mason & Hughes in Hughes, Mycol. Papers, 
C.M., 37236. 1951. 
= Sporidesmium moriforme Peck subsp. corticola Karst., Meddel. Soc: F. F. Fennica, 
14:99. 1887 (H). 
Stemphylium nemopanthes Dearn., Mycologia, 8:107. 1916 (DAOM, on Betula/). 
Stigmella nemopanthis Dearn., Mycologia, 16:174. 1924. 


MonosporRELLA Hughes (1953) non Keilin (1920) = MONOTOSPORELLA 
Hughes (1958) 
Type species, M. setosa (Berk. & Curt.) Hughes = Monotosporelia setosa (Berk. & Curt.) 
Hughes 


MonosporiuM Bon. (1851) = Nomen illegitimum 

Original species, M. macrocarpum (Corda) Bon. (= Peronospora macrocarpa Corda), 
M. rumicis (Corda) Bon. (= Peronospora rumicis Corda), M. toruloides (Corda) Bon. 
(= Monotospora toruloides Corda), Monosporium corticola Bon., M. agaricinum |Link] Bon. 
(= Sporotrichum agaricinum [Link|), M. spinosum Bon., M. membranaceum Bon., 
M. decumbens Bon., M. viridescens Bon., M. flavum Bon. (‘syn. Sporotrichum flavum’), 
M. geniculatum (Corda) Bon. (= Botrytis geniculata Corda), M. curvatum Bon. (= Strep- 
tothrix fusca Corda), M. reflexum Bon., M. minutissimum (Corda) Bon. (= Verticillium 
minutissimum Corda), M. acuminatum Bon., M. niveum (Martius) Bon. (= Botrytis 
nivea Martius = Uredo candida Pers.), M. macrocarpum Bon. non (Corda) Bon., 
(= Botrytis macrospora Unger, non Link (1809)). 


Monosporium Bon. is illegitimate because Bonorden should have retained 
for this new taxon one of the three earlier monotypic generic names, Monolo- 
spora, Peronospora, and Streptothrix, whose type species are included in 
Monosporium (Art. 57). 


Monotospora Corda (1837) 
l'ype species, M. toruloides Corda 
| Monotospora toruloides Corda, Icon. Fung., 1:11. 1837] 
Monosporium toruloides (Corda) Bon., Handb.... p. 95. Stuttgart. 1851. 
Acremoniella toruloides (Corda) Sacc., Syll. Fung., 4:302. 1886. 
Nomina Excludenda 
M. fasciculata Cooke & Massee = Melanographium spinulosum 


M. fasciculata Sacc. = Melanographium fasciculatum 
M. oryzae Berk. & Br. = Nigrospora oryzae 


M. setosa Berk. & Curt. = Monotosporella setosa 
M. sphaerocephala Berk. & Bt. = Monotosporella sphaerocephala 
M. triseptata Peck = Brachysporium nigrum 


Monotosporella nom. nov. 
Monosporella Hughes (1953) non Keilin (1920) 
Species typica, M. setosa (Berk. & Curt.) Hughes 
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Monotosporella setiformis (Wallr.) comb. nov. 
= Helmisporium setiforme Wallr., Flora Crypt. German., 2:873. 1833 (STR). 
= Virgaria setiformis (Wallr.) Sacc., Svll. Fung., 4:282. 1886. 


Monotosporella setosa (Berk. & Curt.) comb. nov 
= Monotospora setosa Berk. & Curt. in Berk., Grevillea, 3:110. 1875 (Ix). 


Phragmocephala setosa (Berk. & Curt.) »lason & Hughes, Naturalist, Lond., 1951:97. 


1951. 
Monosporella setosa (Berk. & Curt.) Hughes, Can. J. Bot., 31:654. 1953. 


Monotosporella sphaerocephala (Berk. & Br.) comb. nov 
Monotospora sphaerocephala Berk. & Br., Ann. Mag. Nat. Hist., III, 
1859 (Ix). 
Halysium sphaerocephalum (Berk. & Br.) Vuill., Bull. Soc. Sci. Nancy, II, 
1911. 


3:361 


11:167. 


Monos porella sphaerocephala (Berk. & Br.) Hughes, Can. J. Bot., 31:654. 1953 


MvucHMORIA Sacc. (1906) = Nomen confusum 
Type species, M. portoricensis Sacc. (see p. 829) 
Mucor Mich. ex Saint-Amans (Apr., 1821) = Phycomycetes 


Nomina Excludenda 


M. chrysospermus see Sepedonium mycophilum 
M. croceus Mont Allescheriella crocea 


MYCELIA STERILIA (excluding sterile mycelium bearing clamp connections) 


ACTINONEMA Pers. (1822, q.v. 
Actinonema caulincola Pers., Mycol. Europ., 1:52. 1822 (L). 
Capillaria caulincola (Pers.) Link, Linn. Spec. Plant., IV, 6(1):23. 1824 
Cladosporium atrum Link, Mag. Ges. naturf. Freunde, Berlin, 7:38. 1815 (B) 
Dematium atrum (Link) Pers., Mycol. Europ., 1:14. 1822. 
Coccospora Wallr. (1833, q.v.) 
Coccospora aurantiaca Wallr., Flora Crypt. German., 2:176. 1833. 
COLLETOSPORIUM Link (1824, q.v.) 
Colletosporium umbrinum Link, Linn. Spec. Plant., IV, 6(1):25. 1824 (B). 
Dematium badium Link, Linn. Spec. Plant., 1V, 6(1):132. 1824 (B). 
Dematium muscorum Schleich. ex Link, Linn. Spec. Plant., IV, 6(1):133. 1824 (B) 
Dematium nigrum Link, Mag. Ges. naturf. Freunde, Berlin, 3:21. 1809 (B) 


Sporotrichum nigrum (Link) Link, Mag. Ges. naturf. Freunde, Berlin, 7:35. 1815 
Fumago fagi Pers. = mycelium of Chaetothyrium babingtonti (q.v.) 
Fumago typhae Pers., Mycol. Europ., 1:10. 1822 (L). 
MicroxyputuM (Harv.) Speg. (1918, q.v.) 
Microxyphium footii (Berk. & Desm.) Harv. = mycelium of Chaetothyrium babingtonii 


Ozonium plica Kalchbr. = mycelium of Herpotrichia nigra (q.v.) 
PLECOTRICHUM Corda (1833, q.v.) 


Plecotrichum fuscum Corda, Sturm's Deutsch. Flora, III (Pilze), Bd 3, Heft 13:87 


(PR). 
RacopiuM Pers. (1801, q.v.) 
Racodium aluta Pers., Syn. Meth. Fung., p. 702. 1801 (L). 
(= Racodium aluta Pers., Romer'’s Neues Mag. Bot., 1:123. 1794) 
Byssus aluta (Pers.) DC., Fl. Frangaise, 5:10. 1815. 
= Dematium aluta (Pers.) Link, Linn. Spec. Plant., IV, 6(1):134. 1824. 
Hypha aluta (Pers.) Rabenh., Deutschl. Krypt.-Flora, 1:60. 1844. 
Racodium cornutum Pers., Mycol. Europ., 1:68. 1822 (L). 
= Dematium cornutum Link, Linn. Spec. Plant., IV, 6(1):134. 1824. 
Racodium papyraceum Pers., Syn. Meth. Fung., p. 703. 1801 (L). 
= Dematium papyraceum (Pers.) Link, Linn. Spec. Plant., IV, 6(1):137. 1824 
= Hypha papyracea (Pers.) Rabenh., Deutschl. Krypt.-Flora, 1:60. 1844. 


1833 
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Sporotrichum canescens Pers., Mycol. Europ., 1:76. 1822 (L). 
Sporotrichum jubatum Link, Mag. Ges. naturf. Freunde, Berlin, 7:35. 1815 (B, ? fungus) 

= Dematium jubatum (Link) Link, Linn. Spec. Plant., IV, 6(1):132. 1824. 
Torula adnata Fuckel, Fungi Rhenani, No. 1513, anno 1865 (G). 


MYcCoBANCHE Pers. (1818) = SEPEDONIUM Link (1809) 


Type species, M. chrysosperma Pers. = Sepedonium mycophilum (Pers.) Nees 
YI p , ) 


MyYcoGoneE Link (1809) 
Type species, M. rosea Link 
= Puccinia Pers. sect. Mycogone (Link) Corda (1839) 
= Coccosporella Karst. (1893) 
Mycogone calospora (Karst.) Héhn., Centralbl. Bakt., Parasitenk., Infektionskr., 60:12. 
1923. 
= Coccosporella calospora Karst., Acta Soc. F. F. Fennica, 9:11. 1893 (H,UPS). 
| Mycogone cervina Ditmar, Sturm’s Deutschl. Flora, III (Pilze), Bd 1, Heft 4:107. 1817] 
= Sepedonium cervinum (Ditmar) Fr., Syst. Mycol., 3:439. 1832. 
= Mycobanche cervina (Ditmar) Wallr., Flora Crypt. German., 2:273. 1833. 
= Puccinia cervina (Ditmar) Corda, Icon. Fung., 3:4. 1839. 
= Racodium mycobanche Pers., Mycol. Europ., 1:72. 1822 (L). 
Mycogone rosea Link, Mag. Ges. naturf. Freunde, Berlin, 3:18. 1809 (L). 
= Mycogone incarnata Pers. B rosea (Link) Pers., Mycol. Europ., 1:26. 1822. 
Sepedonium roseum (Link) Fr., Syst. Mycol., 3:438. 1832. 
= Mycobanche rosea (Link) Wallr., Flora Crypt. German., 2:273. 1833. 
= Puccinia mycogone Corda, Icon. Fung., 1:6. 1837. 
= Coccospora rosea Karst., Hedwigia, 31:296. 1892 (H). 


MyYRIOCEPHALUM de Not. in Corda (1842) sine speciet nomine = CHEIRO- 
SPORA Moug. & Fr. (1825) 
Type species (cf. de Not., 1845), M. hederaecola de Not. = Cheirospora botryospora (Mont.) 
Hughes 
I have not seen de Not. ‘Micromycetes Italiae. Exs.’ as cited by Corda 
(1842) and do not know if the label of the exsiccatum bears a description of 
the new genus and species. 


MyYsTROSPORIUM Corda (1837) 
Type species, M. dubium Corda 
[Mystrosporium dubium Corda, Icon. Fung., 1:12. 1837. Quid ?] 
= Stemphylium dubium (Corda) Bon., Handb.... p. 83. Stuttgart. 1851. 
Nomina Excludenda 


M. curtisit Berk. = Septosporium bulbotrichum 
M. pulchrum Berk. & Corda = Helicorhoidion pulchrum 


MyYxoc.LapIuM Corda (1837) = CLADosporIUM Link (1815) 
Type species, M. arundinis Corda = Cladosporium herbarum (Pers.) Link i 


MyxosporiuM Link ex Corda (1837) = Coelomycetes 


Nomen Excludendum 
M. oosporum Corda = Coniothyrium oosporum 


MyxotricuuM Kunze in Kunze & Schm. (1823) = Ascomycetes 
Original species, M. chartarum (Nees) Kunze, M. murorum Kunze 
Lectotype species, M. chartarum (Nees) Kunze 

= Oncidium Nees (1823) non Swarz (1800) 
= Actinospira Corda (1854) 
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Myxotrichum chartarum (Nees) Kunze in Kunze & Schm., Mykol. Hefte, 2:110. 1823. 
= Oncidium chartarum T. F. L. Nees in Kunze & Schm., Mykol. Hefte, 2:63. 1823 
(UPS). 
= Actinospira chartarum (Nees) Corda, Icon. Fung., 6:7. 1854. 
Myxotrichum aeruginosum Mont., Ann. Sci. Nat., II, 6:34. 1836 (STR,UPS). 


Nomen Excludendum 
M. murorum Kunze = Dicyma state of Ascotricha chartarum 


NAPICLADIUM Thiim. (1875) = SprLocaka Fr. (1825) 
Type species, N. soraueri Thiim. = Spilocaea pomi Fr. 
Nomen Excludendum 
N. anomalum Speg. = Clasterosporium anomalum 


NASCIMENTOA Cif. & Batista (1956) = PLEUROPHRAGMIUM Cost. (1888) 
Type species, N. pseudoendogena Cif. & Batista = Pleurophragmium capense (Thiim.) Hughes 


NEMATOGONUM Desm. (1834) 
Type species, N. aurantiacum Desm. = Nematogonum ferrugineum (Pers.) Hughes 


Nematogonum ferrugineum (Pers.) comb. nov. 

Monilia ferruginea Pers., Mycol. Europ., 1:30. 1822 (L). 

= Aspergillus ferrugineus (Pers.) Link, Linn. Spec. Plant., IV, 6(1):68. 1824. 
Jematogonum aurantiacum Desm., Ann. Sci. Nat., II, 2:70. 1834] 

Aspergillus aurantiacus (Desm.) Berk., Ann. Mag. Nat. Hist., I, 6:436. 1841. 


T 
> mW 


NIGROSPORA Zimm. (1902) 
Type species, N. panici Zimm. 
= Phaeoconis Clem. (1909) 

= Dichotomella Sacc. (1914) 


[Nigrospora panici Zimm., Centralbl. f. Bakt., Abt. II, 8:220. 1902] 
= Phaeoconis panici (Zimm.) Clem. in Clem. & Shear, Genera of Fungi, p. 393. 1931. 


Nigrospora oryzae (Berk. & Br.) Petch, J. Indian Bot. Soc., 4:24. 1924. 
[= Monotospora oryzae Berk. & Br., J. Linn. Soc., Lond., 14:99. 1873] 
= Dichotomella areolata Sacc., Ann. Mycol., 12:312. 1914 (PAD). 


NODULISPORIUM Preuss (1849) 
Type species, N. ochraceum Preuss, as ‘ocheraceum’ 


Nodulisporium affine (Ell. & Ev.) comb. nov. 
= Botrytis affinis Ell. & Ev., Proc. Acad. Nat. Sci. Phil., 1893:169. . 1893 (DAOM). 


Nodulisporium atroviride (Cooke & Ell.) comb. nov. 
= Botrytis atroviridis Cooke & Ell., Grevillea, 5:50. 1876 (NY). 


Nodulisporium corticioides (Ferr. & Sacc.) comb. nov. 
= Haplaria corticioides Ferr. & Sacc. in Ferr., Malpighia, 16:36. 1902 (PAD). 


Nodulisporium ellisii (Sacc. & Syd.) comb. nov. 
= Botrytis ellisii Sacc. & Syd. in Sacc., Syll. Fung., 14:1052. 1899. 
= Botrytis olivacea Ell. & Ev. in Millsp. & Nutt., Publ. Field Col. Mus. Bot., 1:88. 
1896 (NY,DAOM), non Link (1809), non (Corda) Sacc. (1886). 


Nodulisporium episphaericum (Schw.) comb. nov. 

= Dematium episphaericum Schw., Trans. Amer. Phil. Soc., II, 4:287. 1832 (PH,BPI). 
Nodulisporium fulvum (Link) comb. nov. 

= Sporotrichum fuluum Link, Mag. Ges. naturf. Freunde, Berlin, 3:12. 1809 (B,L). 


Nodulisporium griseofuscum (Karst.) comb. nov. 
= Cladorrhinum griseofuscum Karst., Finlands Mégelsvampar, p. 182. 1892 (H). 
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Nodulisporium hepaticum (Wallr.) comb. nov. 
= Botrytis hepatica Wallr., Flora Crypt. German., 2:293. 1833 (STR). 
Verticillium hepaticum (Wallr.) Rabenh., Deutschl. Krypt.-Flora, 1:100. 1844. 


Nodulisporium ochraceum Preuss, Klotzschii Herb. Viv. Mycol., No. 1272, anno 1849 (FH). 
Botrytis ochracea (Preuss) Sacc., Syll. Fung., 4:137. 1886. 


Nodulisporium olivascens (Karst.) comb. nov. 

Trichosporum olivascens Karst. in Sacc., Syll. Fung., 10:583. 1892 (H). 
Nodulisporium polysporum (Link) comb. nov. 

Botrytis polyspora Link, Mag. Ges. naturf. Freunde, Berlin, 3:14. 1809 (B,L). 


Nodulisporium tabacinum (Sacc. & Roum.) comb. nov. 


Trichosporum tabacinum Sacc. & Roum., Rev. Mycologique, 6: 1884 (PAD). 


we 
~I 


Nodulisporium velutinum (\Vallr.) comb. nov. 
Botrytis velutina Wallr., Flora Crypt. German., 2:293. 1833 (STR). 


Nodulisporium verticillioides (Corda) comb. nov. 
Botrytis verticillioides Corda, Icon. Fung., 3:9. 1839 (PR). 


Nomen Excludendum 
N. sphaerosporum Ces. = Acladium sphaerosporum 
OrDEMIUM Link (1824) 
Type species, O. atrum Link = O. didymum (Schin.) Hughes 
Gong ylocladium Wallr. (1833) 
Diplosporium Link (1824) 
Dimera Fr. (1825) 
Cladotrichum Corda (1831/2) 


Oedemium didymum (Schm.) comb. nov. 

Botrytis didyma Schm. in Kunze & Schm., Mykol. Hefte, 1:81. 1817 (L). 

Diplosporium nigrescens Link, Linn. Spec. Plant., IV, 6(1):64. 1824. 

Trichothecium fuligineum Spreng., Linn. Syst. Veget., XVI, 4(1):552. 1827. 

Trichothectum nigrescens (Link) Fr., Syst. Mycol., 3:426. 1832. 

Cladotrichum nigrescens (Link) Sacc., Syll. Fung., 4:373. 1886. 

Cladotrichum didymum (Schm.) Sacc., Syll. Fung., 4:373. 1886. 

= Oedemium atrum Link, Linn. Spec. Plant., IV, 6(1):42. 1824 (B) 

Gongylocladium atrum (Link) Wallr., Flora Crypt. German., 2:160. 1833. 
Cladotrichum polysporum Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 3, Heft 12:39. 
1831/2 (PR). 

Polythrincium polysporum (Corda) Fr., Summa Veg. Scan., 2:504. 1849. 
Cladotrichum scyphophorum Corda, Pracht-Flora ... p.47. 1839 (PR.) 

= Cladotrichum uniseptatum Cooke, Grevillea, 3:182. 1875 (Ix). 

Cladotrichum cookei Sacc., Syll. Fung., 4:370. 1886. 

Oedemium minus (Link) comb. nov. 

Helmisporium minus Link, Mag. Ges. naturf. Freunde, Berlin, 7:39. 1815 (B). 

Helmisporium velutinum Link 8 minus (Link) Fr., Syst. Mycol., 3:359. 1832. 

Brachysporium minus (Link) Sacc., Syll. Fung., 4:426. 1886. 

= Cladotrichum triseptatum Berk. & Br., Ann. Mag. Nat. Hist., I], 7:98. 1851 (IX). 
Nomen Excludendum 


O. tomentosum Corda = Periconia minutissima 


OIDIODENDRON Robak (1932) 
Original species, O. nigrum Robak, O. fuscum Robak, O. rhodogenum Robak 
Lectotype species, O. fuscum Robak 
[Oidiodendron fuscum Robak, Nyt Mag. Naturvidensk., 71:251. 1932] 


Oidiodendron tenuissimum (Peck) comb. nov. 
= Periconia tenuissima Peck, N.Y. State Mus. Rept., 46:113. 1893 (NYS). 


(FH). 


iD). 


i295. 
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Opium Link (1809) = SporotRicHuUM Link (1809) 
Type species, O. aureum (Pers.) Link = Sporotrichum aureum Link 
Nomina Excludenda 


O. radiosum Lib. = Pollaccia radiosa 
O. simile Berk. = Acladium simile 


Oncipium T. F. L. Nees in Kunze & Schm. (1823) non Swarz (1800) = Myxo- 
TRICHUM Kunze in Kunze & Schm. (1823) = Ascomycetes 
Type species, O. chartarum T.F.L. Nees = Myxotrichum chartarum (Nees) Kunze 


ONCOCLADIUM Wallr. (1823) 
Type species, O. flavum Wallr. 
Oncocladium flavum Wallr., Flora Crypt. German., 2:289. 1833 (STR). 


ONncopopiIuM Sacc. (1904) 
Type species, O. antoniae Sacc. & D. Sacc. 


Oncopodium antoniae Sacc. & D. Sacc. in Sacc., Ann. Mycol., 2:19. 1904 (PAD). 


Oospora Wallr. (1833) = Nomen illegitimum 

Original species, O. candida Wallr. (= ‘Torula fructigena Alb. & Schw.’ and ‘Monilia 
fructigena Rebent.’), O. fructigena (Pers.) Wallr. (= Monilia fructigena Pers.), 
O. moniliformis Wallr. (= Acrosporium monilioides Nees (lectotype)), O. uredinis (Link) 
Wallr. (= Oidium uredinis Link), O. aurea (Pers.) Wallr. (= Trichoderma aureum Pers., 
as ‘Oidium aureum Link’ (lectotype)), O. fulva (Kunze) Wallr. (= Alysidium fulvum 
Kunze), O. laxa (Ehrenb.) Wallr. (= Oidium laxum Ehrenb.), O. subramosa (Link) Wallr. 
(= Oidium subramosum Link = Conoplea fusca Pers.), O. fuliginosa Wallr., O. virescens 
(Link) Wallr. (= Oidium virescens Link), O. chartarum (Ehrenb.) Wallr. (= Stilbospora 
chartarum Ehrenb.) 

Nomen Excludendum 
O. fuliginosa Wallr. = Xylohypha nigrescens 


After the generic diagnosis Wallroth wrote ‘(Oidium Lk. Oideum Schltd. 
(quorum loco Oosporam nuncupo.) Acrosporium Nees. Spr. Pers. Alysidium 
Kz.)’. Oospora Wallr., therefore, is a new name for Oidium Link and two 
other generic names as well. Oospora is illegitimate because one of the older 
names should have been retained for the new taxon (Art. 64 (1)). In addition 
a fourth generic name is included although not listed by Wallroth: it is Epoch- 
nium Link, which is based on Monilia fructigena Pers. (= Oospora fructigena 


(Pers.) Wallr.) 


OrBICULA Cooke (1871) = Ascomycetes 
Original species, O. cyclospora (Cooke) Cooke, O. tartaricola (Nyl. in Leight.) Cooke 
(= Sphaeria tartaricola Nyl. in Leight.) 
Lectotype species, 0. cyclospora (Cooke) Cooke = Orbicula parietina (Schrad. ex Fr.) Hughes 


Orbicula parietina (Schrad. ex Fr.) Hughes, Mycol. Papers, C.M.I., 42:1. 1951. 
= Lycogala parietinum (Schrad.) ex Fr., Syst. Mycol., 3:83. 1829. 
[= Didymium parietinum Schrad., Nov. Gen. Plant., p. 24. 1797] 
= Licea pannorum Wallr., Flora Crypt. German., 2:344. 1833 (STR). 
Licea sulfurea Wallr., Flora Crypt. German., 2:344. 1833 (STR). 
Sphaeria cyclospora Cooke, Popular Sci. Rev., 10:12 (reprint). 1871 (K). 
= Orbicula cyclospora (Cooke) Cooke, Handb. Brit. Fungi, 2:926. 1871. 


OsTRACODERMA Fr. (1825) 
Lectotype species, O. pulvinatum Fr. 
= Chromelosporium Corda (1833) 
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Ostracoderma carneum (Ehrenb.) comb. nov. 
Polyactis carnea Ehrenb., Sylvae Myc. Berol., pp. 13, 25. 1818 (L). 
Mucor carneus (Ehrenb.) Link, Linn. Spec. Plant., IV, 6(1):88. 1824. 
Botrytis carnea (Ehrenb.) Spreng., Linn. Syst. Veg., XVI, 4(1):551. 1827, non 
Schum. (1803). 
Ostracoderma fossarum (Fautr.) comb. nov. 
= Sporotrichum fossarum Fautr. in Fautr. & Lamb., Rev. Mycologique, 17:71. 1895 
(UPS). 
Ostracoderma isabellinum (Preuss) comb. nov. 
= Botrytis isabellina Preuss, Linnaea, 25:75. 1852 (B). 


i i WW 


Ostracoderma linkii (Duby) comb. nov. 
= Botrytis linkit Duby, Bot. Gallicum, 2:919. 1830, as ‘linckii.’ 
= Botrytis rosea Link, Mag. Ges. naturf. Freunde, Berlin, 7:36. 1815 (B), non DC 
in Lamarck & DC. (1805). 
Ostracoderma ochraceum (Corda) comb. nov. 
= Chromelosporium ochraceum Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 3, Heft 
13:81. 1833 (PR). 
= Sporotrichum ochraceum (Corda) Sacc., Syll. Fung., 4:105. 1886. 


[Ostracoderma pulvinatum Fr., Syst. Mycol., 3:214. 1829] 


OvuLari< Sacc. (1880) ? = RAMULARIA Unger (1833, q.v.) 
Original species, O. obovata (Fuckel) Sacc. (= Ramularia obovata Fuckel), O. sphaeroidea 
(Sacc.) Sacc. (= Ramularia sphaeroidea Sacc.) 
Nomen Excludendum 
O. gei Eliass. = Ramularia gei 


OzontuM Link (1809) 


Type species, O. auricomum Link 
[Ozonium auricomum Link, Mag. Ges. naturf. Freunde, Berlin, 3:21. 1809] 


Nomen Excludendum 
O. plica Kalchbr, = Mycelia Sterilia (q.v.) 


PACHNOCYBE Berk. (1836) 
Original species, P. subulata (Nees) Berk. (= Periconia subulata Nees), P. grisea Berk., 
P. ferruginea (Sow.) Berk., P. acicula Berk., P. albida (Fr.) Berk. (= Sporocybe albida Fr.) 
Lectotype species, P. ferruginea (Sow.) Berk. 


Pachnocybe ferruginea (Sow.) Berk., Smith’s Engl. Flora. 5(2):334. 1836. 
[= Mucor ferrugineus Sow., English Fungi, 3:pl. 378, fig. 10. 1803] 
= Aspergillus ferrugineus Fuckel, Fungi Rhenani, No. 157, anno 1863 (G), non Link 
(1824). 


Pachnocybe incerta (Karst.) comb. nov. 
= Coniosporium incertum Karst., Hedwigia, 7:107. 1885 (H). 
Nomen Excludendum 
P. grisea Berk. = Cephalotrichum purpureofuscum 


PACHYBASIUM Sacc. (1885) = TRICHODERMA Pers. (1801) 
Type species, P. hamatum (Bon.) Sacc. (= Verticillium hamatum Bon.) = Trichoderma sp. 
fide icon. 
Nomen Excludendum 


P. hamatum (Bon.) Sacc. var. candidum Sacc. = Trichoderma sporulosum 
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PAPULARIA Fr. (1825) 
Type species, P. fagi Fr. 
Papularia arundinis (Corda) Fr., Summa Veg. Scan., 2:509. 1849. 
= Gymnosporium arundinis Corda, Icon. Fung., 2:1. 1838 (PR). 
= Coniosporium arundinis (Corda) Sacc., Syll. Fung., 4:243. 1886. 
= Torula sambuci Fuckel, Symb. Mycol., Nachtr. 2:77. 1873 (G). 
= Coniosporium toruloides Sacc., Ann. Mycol., 10:315. 1912 (PAD). 
[Papularia fagi Fr., Syst. Orb. Veg., p. 195. 1825. Quid?] 
= Melanconium papularia Fr., Syst. Mycol., 3:489. 1832. 


Papularia sphaerosperma (Pers.) Héhn., S. B. Akad. Wiss. Wien, 125:114. 1916, 
Stilbospora sphaerosperma Pers., Syn. Meth. Fung., p. 97. 1801 (L). 

Stilbospora sphaerosperma Pers., Usteri’s Ann. Bot., 15 Stiick:31. 1795) 

Uredo sphaerosperma (Pers.) Strauss, Ann. Wetterauisch. Ges., 2:112. 1810. 
Melanconium sphaerospermum (Pers.) Link, Linn. Spec. Plant., IV, 6(2):91. 1825. 
ymnosporium phaeospermum Corda, Icon. Fung., 1:1. 1837 (PR). 

= Coniosporium phaeospermum (Corda) Sacc., Michelia, 2:292. 1881. 

;ymnosporium nigrum Fuckel, Symb. Mycol., p. 352. 1870 (G). 

= Coniosporium fuckelii Sacc., Syll. Fung., 4:239. 1886. 

= Coniosporium arundinis (Corda) Sacc. var. secalis Karst., Meddel. Soc. F. F. Fennica, 
14:151. 1887 (H). 
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PAPULASPORA Preuss (1851) 
Type species, P. sepedonioides Pr. 
Papulaspora acinosa (Berk. & Curt.) comb. nov. 
= Sporidesmium acinosum Berk. & Curt. in Berk., Grevillea, 3:49. 1874 (K). 
= Papulaspora sporotrichoides Hotson, Proc. Amer. Acad. Arts, Sci., 48:282. 1912 (G). 
Papulaspora punctans (Schw.) comb. nov. 
= Monilia punctans Schw., Trans. Amer. Phil. Soc., II, 4:286. 1832 (PH,BPI,K,UPS). 
[Papulaspora sepedonioides Pr., Linnaea, 24:112. 1851, and in Sturm’s Deutschl. Flora, 
III (Pilze) Bd 6, Heft 29/30:89. 1851] 
Nomina Excludenda 
P. dubia Sacc. = Monodictys glauca 
P. sporotrichoides Hotson = Papulaspora acinosa 


PARODIELLA Speg. (1880) = Ascomycetes 

Type species, P. perisporioides (Berk. & Curt.) Speg. = P. hedysari (Schw.) Hughes 
Parodiella hedysari (Schw.) comb. nov. 

= Didymosporium hedysari Schw., Schrift. naturf. Ges. Leipzig, 1:75. 1822 (PH, 

BPI,K). 
= Coryneum hedysari (Schw.) Schw., Trans. Amer. Phil. Soc., I], 4:306. 1832. 
= Dothidea perisporioides Berk. & Curt. in Berk., Grevillea, 3:103. 1876 (NY). 
= Parodiella perisporioides (Berk. & Curt). Speg., Anal. Soc. Cient. Art.,9:178. 1880. 


PASSALORA Fr. (1849) 

Type species, Cladosporium bacilligerum Mont. & Fr. = Passalora bacilligera (Mont. & Fr.) 
Mont. & Fr. 

Passalora bacilligera (Mont. & Fr.) Mont. & Fr., in Mont., Syll. Gen. Spec. Crypt., p. 305. 
1856, as ‘bacilligera M. et Fr.’ 

[= Cladosporium baccilligerum Mont. & Fr., in Mont., Ann. Sci. Nat., II, 6:31. 1836 
(illustr. in op. cit., II, 5:P1.12, Fig. 5. 1836)] 
= Passalora microsperma Fuckel, Symb. Mycol., Nachtr. 2:77. 1873 (G). 
Nomen Excludendum 
P. microsperma Fuckel = Passalora bacilligera 


PENICILLIUM Link (1809) 
Original species, P. glaucum Link, P. candidum Link, P. expansum Link 
Lectotype species, ? 
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Penicillium sp. 
= Sporotrichum crassipilum Karst., Hedwigia, 35:48. 1896 (H). 
Suggestive of Penicillium brevi-compactum Dierckx fide G. Smith 


Penicillium sp. 
= Monilia glauca Pers., Syn. Meth. Fung., p. 691. 1801 (L). 
(= Monilia glauca Pers., Rémer’s Neues Mag. Bot., 1:120. 1794) 
‘This is probably Penicillium roquefortit Thom’ fide G. Smith 


Nomen Excludendum 


P. brevicaule Sacc. = Scopulariopsis stercoraria 


PERICONIA Pers. (1801) 
Original species, P. lichenoides Pers., P. byssoides Pers., P. stemonitis Pers. 
= Sporocybe Fr. (1825) 
= Sporodum Corda (1837) 
Lectotype species, P. byssoides Pers. 


Periconia atra Corda, Icon. Fung., 1:19. 1837 (PR). 
= Sporocybe atra (Corda) Fr., Summa Veg. Scan., 2:467. 1849. 
= Periconia podospora Corda, Icon. Fung., 1:19. 1837 (PR). 
= Cephalotrichum macrocephalum Corda, Icon. Fung., 1:19. 1837 (PR). 
= Sporocybe macrocephala (Corda) Sacc., Syll. Fung., 4:605. 1886. 


[Periconia byssoides Pers., Syn. Meth. Fung., p. 686. 1801] 
= Stilbum byssoides (Pers.) Spreng., Linn. Syst. Veg., XVI, 4(1):546. 1827. 
= Sporocybe byssoides (Pers.) Fr., Syst. Mycol., 3:343. 1832. 


Periconia elegans (Penz. & Sacc.) comb. nov. 
= Campsotrichum elegans Penz. & Sacc., Malpighia, 15:244. 1901 (PAD). 


Periconia hispidula (Pers.) Mason & Ell., Mycol. Papers., C.M.I. 56:112. 1953. 
= Conoplea hispidula Pers., Syn. Meth. Fung., p. 235. 1801 (L). 
(= Conoplea hispidula Pers., Tent. Disp. Meth. Fung., p. 55. 1797) 
Exosporium hispidulum (Pers.) Nees, Das System... p. 33. 1816/17. 
Exosporium hispidulum (Pers.) Link, Linn. Spec. Plant., IV, 6(2):122. 1825. 
Vermicularia hispidula (Pers.) Schw., Trans. Amer. Phil. Soc., II, 4:288. 1832. 
Dematium hispidulum (Pers.) Fr., Syst. Mycol., 3:365. 1832. 
Sporodum hispidulum (Pers.) Sacc., Michelia, 2:25. 1880. 
= Dematium graminum Lib., Pl. Crypt. Arduenn., Fasc. 3:No. 284. 1834 (DAOM), non 
Pers, (1822). 
= Sporodum conopleoides Corda, Icon. Fung., 1:18. 1837 (PR). 
= Sporodum asperum Rabenh., Klotzschii Herb. Viv. Mycol., No. 1894, anno 1854 (FH). 
= Dematium hispidulum (Pers.) Fr. subsp. brunneum Karst., Meddel. Soc. F. F. Fennica, 
14:91. 1887 (H). 


[Periconia lichenoides Pers., Syn. Meth. Fung., p. 686. 1801. Quid ?] 
(= Periconia lichenoides Tode, Fungi Mecklenb. Sel., 2:2. 1791) 


Periconia minutissima Corda, Icon. Fung., 1:19. 1837 (PR). 
= Periconia fusca Corda b. minutissima (Corda) Rabenh., Krypt.-Flora, 1:119. 1844. 
= Oedemium tomentosum Corda, Icon. Fung., 1:17. 1837 (PR). 


aww mw wl 


Nomina Excludenda 


P. brassicaecola Berk. & Br. = Cephalotrichum purpureofuscum 
P. discolor Corda = Cephalotrichum purpureofuscum 

P. felina March. = Gliomastix murorum var. felina 

P. fusca Corda = Cephalotrichum purpureofuscum 

P. nana Ehrenb. = Cephalotrichum nanum 

P. phillipsii Berk. & Leight. = Cephalotrichum phillips 

P. podospora Corda = Periconia atra 

P. stemonitis Pers. = Cephalotrichum stemonitis 
P. tenuissima Peck = Oidiodendron tenuissimum 
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PERONOSPORA Corda (1837) = Phycomycetes 
Type species, P. rumicis Corda 


[Peronospora rumicis Corda, Icon. Fung., 1:20. 1837] 
= Monosporium rumicis (Corda) Bon., Handb.... p.95. Stuttgart. 1851. 
= Sporotrichum epiphyllum Pers., Mycol. Europ., 1:77. 1822 (L), non Link (1824), non 
Peronospora epiphylla (Pers.) Pat. & Lagerh. (1891) (= Botrytis epiphylla Pers.). 


' PEsTALOTIA de Not. (1839) = Coelomycetes 
Type species, P. pezizoides de Not. 
Pestalotia maculans (Corda) comb. nov. 


= Sporocadus maculans Corda, Icon. Fung., 3:24. 1839 (PR). 
= Hendersonia maculans (Corda) Lév., Ann. Sci. Nat., III, 5:288. 1846. 


[Pestalotia pezizoides de Not., Mem. R. Accad. Sci. Torino, II, 2:80. 1839] 


Pestalotia smilacis (Schw.) comb. nov. 
= Coryneum smilacis Schw., Trans. Amer. Phil. Soc., II, 4:307. 1832 (PH,BPI,K). 


PEYRONELIA Frag. & Cif. (1927) 
Type species, P. sirodesmioides Cif. & Frag. 


Peyronelia arbuscula (Corda) comb. nov. 
= Torula arbuscula Corda, Icon. Fung., 2:9. 1838 (PR). 
= Hormiscium arbusculum (Corda) Sacc., Syll. Fung., 4:266. 1886. 


Peyronelia ramosa (Sacc.) comb. nov. 
= Sirodesmium ramosum Sacc., Syll. Fung., 14:1137. 1899 (PAD). 


Peyronelia rudis (Ehrenb.) comb. nov. 
= Alternaria rudis Ehrenb., Sylvae Myc. Berol., pp. 10, 22. 1818 (L,UPS,PC). 
= Coniosporium stromaticum Corda, Icon. Fung., 1:1. 1837 (PR). 
= Sporidesmium nodosum Preuss, Linnaea, 24:103. 1851 (B,FH). 


[Peyronelia sirodesmioides Cif. & Frag., Bol. Real Soc. Espan. Hist. Nat., 27:334. 1927] 


PHAEOCONIS Clem. (1909) = N1GRosPoRA Zimm. (1902) 
Type species, Nigrospora panici Zimm. 


PHAEOISARIA Hohn. (1909) 
7H) Type species, P. bambusae Hohn. 
r = Graphiopsis Bain. (1907), non Trail (1889) 


Phaeoisaria bambusae Hohn., S. B. Akad. Wiss. Wien, 118:329. 1909 (FH). 


Phaeoisaria clematidis (Fuckel) comb. nov. 
= Stysanus clematidis Fuckel, Symb. Mycol., p. 365. 1870 (G). 
[= Graphium fissum Preuss var. dulcamarae Sacc., Syll. Fung., 4:610. 1886] 
= Graphium dulcamarae (Sacc.) Lindau, Rabenh. Krypt. Flora, 2 Aufl., I (Pilze), 9:364. 
844. 1908. 
= Graphiopsis cornui Bain., Bull. Soc. Mycol. Fr., 23:19. 1907. 
= Phaeoisaria cornui (Bain.) Mason, Mycol. Papers, C.M.I., 4:94. 1937. 


lica, 


PHAEOSTILBELLA Hohn. (1925) = SACCARDAEA Cav. (1894) 
Type species, P. atra (Desm.) Héhn. = Saccardaea atra (Desm.) Mason & Ellis 


PHIALOPHORA Medlar (1915) 
Type species, P. verrucosa Medlar 
= Cadophora Lagerb. & Mel. (1928) 


Phialophora americana (Nannf.) comb. nov. 


= Cadophora americana Nannf. in Mel. & Nannf., Svenska Skogsvféren. Tidskr., 1934: 
412. 1934 (DAOM). 
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Phialophora fastigiata (Lagerb. & Mel.) Conant, Mycologia, 29:598. 1937. 
= Cadophora fastigiata Lagerb. & Mel. in Lagerb., Lundb., & Mel., Svenska 
Skogsvféren. Tidskr., 25:263. 1928 (UPS). 


Phialophora verrucosa Medlar, Mycologia, 7:203. 1915 (IMI). 


‘PHOMA Sacc. (1880)’ nom. cons. = Coelomycetes 
‘Type species, P. herbarum Westend. ex Sacc.’ 
Nomen Excludendum 
P. decorticans de Not = Strumella cucurbitacearum 


PHRAGMOCEPHALA Mason & Hughes (1951) 
Type species, P. atra (Berk. & Br.) Mason & Hughes 


Phragmocephala atra (Berk. & Br.) Mason & Hughes, Naturalist, Lond., 1951:97. 1951. 
= Arthrobotryum atrum Berk. & Br., Ann. Mag. Nat. Hist., III, 3:361. 1859 (K). 
= Arthrobotryum atrum Berk. & Br. var. majus Sacc., Michelia, 2:555. 1882 (PAD). 


Phragmocephala stemphylioides (Corda) comb. nov. 
= Helmisporium stemphylioides Corda, Pracht-Flora...p. 7. 1839 (PR). 
= Brachysporium stemphylioides (Corda) Sacc., Syll. Fung., 4:424. 1886. 
= Helmisporium coryneoideum de Not. var. proliferum Sacc., Rouss., & Bomm. in Sacc., 
Atti. R. Istit. Ven. Sci., VI, 2:455. 1884 (PAD). 
= Brachysporium coryneoideum (de Not.) Sacc. var. proliferum (Sacc., Rouss., & 
Bomm.) Sacc., Syll. Fung., 4:423. 1886. 





PHRAGMOSTACHYS Cost. (1888) = STERIGMATOBOTRYS Oud. (1886) 
Type species, P. elata (Sacc.) Cost. (ex errore sub ‘P. atra’) = Sterigmatobotrys macrocarpa 
(Corda) Hughes 


PHRAGMOTRICHUM Kunze in Kunze & Schm. (1823) = Coelomycetes 
Type species, P. chailletit Kunze in Kunze & Schm. 
Phragmotrichum chailletii Kunze in Kunze & Schm., Mykol. Hefte, 2:84. 1823 (PC). 
= Gymnosporangium chailletii (Kunze) Spreng., Linn. Syst. Veg., XVI, 4(1):562. 1827. 
Nomen Excludendum 
P. lignicola Corda = Truncatella angustata 


Pim1NA Grove (1888) = ZyGosporiuM Mont. (1842) 


Type species, P. parasitica Grove = Zygosporium gibbum (Sacc., Rouss., & Bomm.) Hughes 
j , yg g ’ 


PIRICAUDA Bub. (1914) 
Type species, P. uleana (Sacc. & Syd.) Bub. 
Piricauda uleana (Sacc. & Syd.) Bub., Ann. Mycol., 12:218. 1914. 
= Stigmella uleana Sacc. & Syd. in Sacc., Rend. Congr. Bot. Palermo, 1902:p. 12 
(reprint). 1902 (PAD). 


PLECOTRICHUM Corda (1833) = Mycelia Sterilia (q.v.) 
Type species, P. fuscum Corda = Mycelia Sterilia 


PLEUROPHRAGMIUM Cost. (1888) 
Type species, P. bicolor Cost. 
= Spiropes Cif. (1955) 
= Nascimentoa Cif. & Batista (1956) 


[Pleurophragmium bicolor Cost., Les Mucedinées Simples. p. 100. Paris. 1888] 


Pleurophragmium capense (Thiim.) comb. nov. 
[= Helmisporium capense Thiim., Flora, 59:570. 1876] 
= Cercospora capensis (Thiim.) Sacc., Syll. Fung., 4:469. 1886. 
= Helmisporium coffeae Massee, Kew Bulletin, 1901:167. 1901 (K). 
= Sporhelminthium coffeae (Massee) Speg., Physis, 4:292. 1918. 
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= Helmisporium filicicola P. Henn., Hedwigia, 44:71. 1905 (K). 

= Helmisporium ficinum Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 10:90. 1917 (K). 

= Helmisporium fumagineum Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 10:90. 1917 
(PAD). 

= Helmisporium insigne Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 10:89. 1917 
(PAD). 

= Helmisporium melioloides Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 89:1917 
(PAD,K). 

= Helmisporium philippinum Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 10:89. 1917 
(PAD,K). 

= Helmisporium glabroides Stev., Bot. Gazette, 65:240. 1918 (K). 

= Helmisporium ficuum Yates, Philipp. J. Sci. (Bot.), 13:382. 1918 (IMI,FH). 

= Helmisporium carpocrinum Cif., Ann. Mycol., 36:237. 1938 (K). 

= Nascimentoa pseudoendogena Cif. & Bat., Univ. Recife, Inst. Mycol., Publ. 44:4. 1956 
(DAOM). 


Pleurophragmium cylindricum (Wallr.) comb. nov. 

= Helmisporium cylindricum Wallr., Flora Crypt. German., 2:164. 1833 (STR). 

= Helmisporium simplex Kunze in C. G. Nees & T. F. L. Nees, Nova Acta Acad. Caes. 
Leop., 9:241. 1818 (B,L,PC), non Pleurophragmium simplex (Berk. & Br.) Hughes. 

= Helmisporium fusisporium Berk., Smith’s Engl. Flora, 5(2):336. 1836 (K). 

= Helmisporium fusiforme Corda, Icon. Fung., 1:13. 1837 (PR). 
= Arthrinium fusiforme (Corda) Bon., Handb.... p. 84. Stuttgart. 1851. 

= Helmisporium septemseptatum Peck, Bull. Torrey Bot. Club, 6:13. 1875 (NYS). 

= Helmisporium fusiforme Corda var. quercinum Sacc., Michelia, 2:174. 1880 (PAD). 

= Helmisporium naviculatum Dearn. & House, N.Y. State Mus. Bull., 266:96. 1925 
(NYS). 


Pleurophragmium dorycarpum (Mont.) comb. nov. 
= Helmisporium dorycarpum Mont., Hist. Phys. Pol. Nat. Cuba, p. 302. 1842, and 
Ann. Sci. Nat., II, 17:120. 1842 (PC). 

= Helmisporium aslerinoides Sacc. & Syd. in Sacc., Rend. Congr. Bot. Palermo, 1902: 
p. 13 (reprint). 1902 (PAD). 
= Sporhelminthium asterinoides (Sacc. & Syd.) Speg., Physis, 4:292. 1918. 

= Brachysporium intricatum Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 10:88. 1917 
(PAD). 

= Helmisporium parathesicola Stev., Bot. Gazette, 65:242. 1918 (K). 

= Helmisporium melastomacearum Stev., Bot. Gazette, 65:242. 1918 (K). 

= Helmisporium panici Stev., Bot. Gazette, 65:242. 1918 (K). 


Pleurophragmium dorycarpum (Mont.) Hughes var. amazoniae (Hughes) comb. nov. 
= Helmisporium dorycarpum Mont. var. amazoniae Hughes, Mycol. Papers, C.M.L., 
50:24. 1953 (IMI). 


Pleurophragmium flumeanum (Sacc.) comb. nov. 
= Helmisporium curvulum Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 10:89, 1917 
(PAD), non Sacc. (1916). 
= Helmisporium flumeanum Sacc., Syll. Fung., 25:821. 1931. 


Pleurophragmium guareicola (Stev.) comb. nov. 
= Helmisporium guareicola Stev., Bot. Gazette, 65:241. 1918 (K). 
= Spiropes guareicola (Stev.) Cif., Sydowia, 9:303. 1955. 
= Helmisporium flagellatum Yates, Philipp. J. Sci. (Bot.), 13:383. 1918 (IMI,FH). 
= Helmisporium spirotrichum Sacc., Bull. Orto Bot. Napoli, 6:61. 1921 (PAD,K). 


Pleurophragmium leptotrichum (Cooke & Ell.) comb. nov. 
= Helmisporium leptotrichum Cooke & Ell., Grevillea, 8:13. 1879 (K,NY). 
= Brachysporium leptotrichum (Cooke & Ell.) Sacc., Syll. Fung., 4:425. 1886. 


Pleurophragmium maculosum (Sacc.) comb. nov. 
= Helmisporium maculosum Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., III, 10:91. 
1917 (PAD,K). 
= Helmisporium helleri Stev., Bot. Gazette, 65:242. 1918 (K). 
= Helmisporium leucosykae Yates, Philipp. J. Sci. (Bot.), 13:382. 1918 (IMI). 
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Pleurophragmium nodosum (Wallr.) comb. nov. 
= Helmisporium nodosum Wallr., Flora Crypt. German., 2:165. 1833 (STR). : 
= Helmisporium velatum Corda, Icon. Fung., 1:13. 1837 (PR). i 
= Helmisporium betulinum Corda, Icon. Fung., 1:13. 1837 (PR). ; 
= Helmisporium apiculatum Corda, Icon. Fung., 1:13. 1837 (PR). 
= Arthrinium apiculatum (Corda) Bon., Handb. ... p. 84. Stuttgart. 1851. ; 
= Helmisporium gongrotrichum Corda, Icon. Fung., 1:13. 1837 (PR). i 
= Arthrinium gongrotrichum (Corda) Bon., Handb.... p. 84. Stuttgart. 1851. i 
= Helmisporium velutinum Link B repens Corda, Icon. Fung., 1:13. 1837 (PR). 
= Helmisporium cordae Niessl, Verh. naturf. Ver. Briinn, 3:74. 1865. 
= Helmisporium subapiculatum Peck, N.Y. State Mus. Bull., 150:55. 1911 (NYS). 
Pleurophragmium palmetto (Gerard) comb. nov 
= Helmisporium palmetto Gerard, Grevillea, 17:68. 1889 (K). 
Pleurophragmium rousselianum (Mont.) comb. nov. 
= Helmisporium rousselianum Mont., Ann. Sci. Nat., III, 12:300. 1849 (PC). 
= Acrothecium pumilum Sacc., Michelia, 1:73. 1877 (PAD). 
Pleurophragmium scopaeforme (Berk.) comb. nov. 
= Cladosporium scopaeforme Berk., Hooker's J. Bot., 6:208. 1854 (UPS). 
= Helmisporium scopaeforme (Berk.) Subramanian, J. Indian Bot. Soc., 35:450. 1956. 
Pleurophragmium simplex (Berk. & Br.) comb. nov. 
[= Acrothecium simplex Berk. & Br., Ann. Mag. Nat. Hist., III, 7:382. 1861] 
Pleurophragmium subuliferum (Corda) comb. nov. 
= Helmisporium subuliferum Corda, Icon. Fung., 1:13. 1837 (PR). 
Pleurophragmium state of Melanomma subdispersum (Karst.) Berl. & Vogl. in Sacc. Syll. 
Fung. Addit. p. 148. 1886. 
[= Sphaeria subdispersa Karst., Meddel. Soc. F. F. Fennica, 11:146. 1884] 
= Helmisporium longipilum Corda, Icon. Fung., 1:14. 1837 (PR). 
= Brachysporium longipilum (Corda) Sacc., Syll. Fung., 4:425. 1886. 
= Helmisporium longipilum Corda var. effusum Karst., Meddel. Soc. F. F. Fennica, 
11:146. 1884 (H). 
= Brachysporium longipilum (Corda) Sacc. var. effusum (Karst.) Sacc., Syll. Fung., 
4:426. 1886. 
= Helmisporium arbusculoides Peck, N.Y. State Mus. Rept., 34:51. 1883 (NYS). 


PLEuROPYXIs Corda (1837) = Nomen confusum 
Type species, P. microsperma Corda (see p. 830) 


Popoconts Boed. (1933) = SPORIDESMIUM Link (1809) 
Original species, P. theae (Bern.) Boed., P. megasperma Boed. 
Lectotype species, P. theae (Bern.) Boed. = Sporidesmium theae (Bern.) Hughes 


PoposporiuM Schw. (1832) 
Original species, P. rigidum Schw., P. glandicola Schw. 
Lectotype species, P. rigidum Schw. 
Podosporium rigidum Schw., Trans. Amer. Phil. Soc., II, 4:278. 1832 (PH,BPI,K). 
‘Podosporium’ tjibodense Penz. & Sacc., Malpighia, 15:255. 1901 (PAD). 
= Podosporium minus Sacc., Philipp. J. Sci., 18:604. 1921 (PAD). 
Nomina Excludenda 
P. gigasporum Sacc. & Syd. = Corynespora calicioidea 
P. grande Cooke = Hyphosoma grandis 
P. minus Sacc. = ‘Podosporium’ tjibodense 


PoposporiumM Bon. (1851), non Schw. (1832) = DipLopia Fr. in Mont. 
(1834) = Coelomycetes 
Original species, P. atrum Bon., P. demersum Bon. 
Lectotype species, P. demersum Bon. = Diplodia mutila (Fr.) Fr. (In Abh. Naturf. Ges. 
Halle, 8:144 (reprint). 1864, Bonorden stated that Podosporium atrum belongs in 
Haplosporium Mont., as H. atrum (Bon.) Bon. (p. 145)). 
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Potvaccia Bald. & Cif. (1937) 
Type species, P. radiosa (Lib.) Bald. & Cif. 
Pollaccia radiosa (Lib.) Bald. & Cif., Atti Ist. Bot. Univ. Pavia, IV, 10:61. 1938 (? separates 
issued 1937). 
= Oidium radiosum Lib., Pl. Crypt. Arduenn., No. 285, anno 1834 (DAOM). 
= Fusicladium radiosum (Lib.) Lind, Ann. Mycol., 3:430. 1905. 
= Cladosporium asteroma Fuckel, Symb. Mycol., p. 355. 1870 (G). 


Potyactis Link (1809) = Botrytis Pers. (1801) 
Type species, P. vulgaris Link = Botrytis cinerea Pers. 
Nomina Excludenda 


P. carnea Ehrenb. = Ostracoderma carneum 
P. pulvinata Berk. & Curt. = Hansfordia pulvinata 


PoLypDEsMuUS Mont. 
Type species, P. elegans Durieu & Mont. 
Polydesmus elegans Durieu & Mont. in Mont., Ann. Sci. Nat., III, 4:365. 1845 (PC), and 
in Durieu, Expl. Sci. Algérie Bot., 1:360. 1846/9. 
= Helmisporium densum Sacc. & Roum., Rev. Mycologique, 3:29. 1881 (PAD). 
= Sporidesmium densum (Sacc. & Roum.) Mason & Hughes in Hughes, Can. J. Bot., 
31:618. 1953. 


PREUSSIASTER O. Kuntze (1891) = CorRDANA Preuss (1851) 
Type species, P. pauciseptatus (Preuss) O. Kuntze = Cordana pauciseptata Preuss 


PROSTHECIUM Fres. (1852) = Ascomycetes 
Type species, P. ellipsosporum Fres. 
[Prosthecium ellipsosporum Fres., Beitr. z. Mykol., 2:62. 1852] 
Prosthecium corticale (Schw.) Wehm., Revision of Melanconis ...p. 108. 1941. 
= Coryneum corticale Schw., Trans. Amer. Phil. Soc., II, 4:306. 1832 (PH,BPI), 
(ascospores). 


PsEUDOCAMPTOUM Frag. & Cif. (1925) = MELANOGRAPHIUM Sacc. (1913) 
Type species, P. citri Frag. & Cif. = Melanographium spinulosum (Speg.) Hughes 


PstLopotrys Sacc. (1879) = CHLoripiuM Link (1809) 
Type species, P. minuta Sacc. = Chloridium minutum (Sacc.) Sacc. 


PsILONIA Fr. (1819) 
(= ‘Aleuria Fries apud Liljebl. ed. 3’) 
Nomen Excludendum 
P. atra Corda = Spadicoides atrum 


PycNosTYsANuS Lindau (1904) 
Type species, P. resinae Lindau = Pycnostysanus state of Sorocybe resinae (Fr.) Fr. (q.v.) 
Pycnostysanus resinae Lindau, Verh. Bot. Ver. Brandenb., 45:160. 1904 (B). 


PYRENIUM Pers. (1801) 
Type species, P. terrestre Pers. 
[Pyrenium terrestre Pers., Syn. Meth. Fung., p. 236. 1801. Quid?] 
(= Pyrenium terrestre Tode, Fungi Mecklenb. Sel., 1:35. 1790) 
= Sclerotium pyrenium Spreng., Linn. Syst. Veg., XVI, 4(1):520. 1827. 


PyYRICULARIA Sacc. (1880) 
Type species, P. grisea (Cooke) Sacc. 
Pyricularia grisea (Cooke) Sacc., Michelia, 2:20. 1880. 
[= Trichothecium griseum Cooke, ‘Rav. Amer. Fungi, n. 580"] 
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Pyricularia musae nom. nov. 
= Helmisporium parasiticum Sacc. & Berl., Rev. Mycologique, 11:204. 1889 (G), non 
Pyricularia parasitica Ell. & Ev. (1894). 


RacopiuM Pers. (1801) = Mycelia Sterilia (q.v.) 

Original species, R. rupestre Pers., R. rupestre Pers. ‘8B. Blyssus]. petraea’, R. rupestre Pers. 
‘y? Blyssus]. migra’, R. cellare Pers., R. aluta Pers., R. xylostroma Pers., R. xylostroma 
Pers. ‘8. R. corium’, R. xylostroma Pers. ‘y. Thelephora crocea’, R. papyraceum Pers., 
R. aeruginosum Pers. 

Lectotype species, R. aluta Pers. = Mycelia Sterilia 

Nomina Excludenda 
. aterrimum Ehrenb. = Acladium aterrimum 
. cellare Pers., Syn. Meth. Fung., p. 701. 1801 (L). 

(= Racodium cellare Pers., R6mer’s Neues Mag. Bot., 1:123. 1794). 
Antennaria cellaris (Pers.) Fr., Syst. Mycol., 3:229. 1832. 
Zasmidium cellare (Pers.) Fr., Summa Veg. Scan., 2:407. 1849. 
Cladosporium cellare (Pers.) Schanderl, Zentralbl. Bakt., Paras., Infekt., 94:117. 
1936. 

. cornutum Pers. = Mycelia Sterilia (q.v.) 

. mycobanche Pers. = Mycogone cervina 

. papyraceum Pers. = Mycelia Sterilia (q.v.) 

. resinae Fr. = Sorocybe resinae 

. resinae Fr. B piceum Pers. = Hyphosoma resinacea 


RAMULARIA Unger (1833) 
Original species, R. pusilla Unger, R. didyma Unger 
Lectotype species, ? 
?= Didymaria Corda (1842) 
= Acrotheca Fuckel (1860) 
?= Ovularia Sacc. (1880) 
[Ramularia didyma Unger, Die Exanth. d. Pfl., p. 169. 1833] 
= Didymaria ungeri Corda, Anleit. Stud. Mykol., pp. 32, 199. 1842. 
= Puccinia didyma (Unger) Bon., Handb. ..., Taf. 1, Fig. 23, p. 324. Stuttgart. 1851. 
= Puccinia decumbens Bon., Handb.... p. 324. Stuttgart. 1851. 
= Puccinia ungeri (Corda) Bon., Abh. naturf. Ges. Halle, 5:219. 1860. 
= Didymaria didyma (Unger) Pound, Amer. Nat., 23:163. 1889. 
= Didymaria didyma (Unger) Schroet., Krypt.-Flora Schles., 3(2):484. 1897. 
Ramularia gei (Eliass.) Lindr., Acta Soc. F. F. Fennica, 23:26. 1902. 
= Ovularia get Eliass., K. Svensk. Vet. Handl., 22:18. 1897 (K). 
= Ramularia gei (Eliass.) Héhn., Ann. Mycol., 2:57. 1904. 
= Acrotheca gei Fuckel, Jahrb. Ver. Naturk. Nassau, 15:43. 1860 (S). 
= Ramularia gei (Fuckel) Lindau, Rabenh. Krypt.-Flora, 2 Aufl., 1 (Pilze) 9:766. 
1910. 
= Cercospora gei (Fuckel) Jaap, Verh. bot. ver. Brandenburg, 58:47. 1917, non Bubak 
(1903). 
[Ramularia obovata Fuckel, Symb. Mycol., p. 103. 1870] 
= Ovularia obovata (Fuckel) Sacc., Michelia, 2:17. 1880. 
[Ramularia pusilla Unger, Die Exanth. d. Pfl., p. 169. 1833] 
= Caeoma pusillum (Unger) Bon., Handb.... p. 323. Stuttgart. 1851. 
= Ovularia pusilla (Unger) Sacc., Syll. Fung., 4:140. 1886. 
= Ovularia pusilla (Unger) Sacc. & D. Sacc., Syll. Fung., 18:531. 1906. 
[Ramularia sphaeroidea Sacc., Michelia, 1:130. 1878] 
= Ovularia sphaeroidea (Sacc.) Sacc., Michelia, 2:17. 1880. 
Nomen Excludendum 
R. melaena Fuckel = Fusicladiella melaena 
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RHABDOSPORIUM Chev. (1826), as ‘Rabdosporium’ ? = CHEIROSPORA Moug. 
& Fr. (1825) 
Type species, R. diffusum Chev. ? = Cheirospora botryospora (Mont.) Hughes 
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RHINOCLADIELLA Nannf. in Melin & Nannf. (1934) 
Type species, R. atrovirens Nannf. 
Rhinocladiella anceps (Sacc. & Ell.) comb. nov. 
= Sporotrichum anceps Sacc. & Ell. in Sacc., Michelia, 2:576. 1882 (PAD). 


Rhinocladiella atrovirens Nannf. in Melin & Nannf., Svenska Skogsvféren. Tidskr., 1934:462. 
1934 (UPS). 


RHINOCLADIUM Sacc. & March. in March. (1885) 
Type species, R. coprogenum Sacc. & March. 
Rhinocladium coprogenum Sacc. & March. in March., Bull. Soc. Bot. Belg., 24:65. 1885 
(PAD). 
Rhinocladium lignicola (Sacc.) comb. nov. 
= Trichosporum nigricans Sacc. f. lignicola Sacc., Syll. Fung., 4:290. 1886 (PAD). 
Nomen Excludendum 
R. macrosporum Karst. = Acladium conspersum 


RHINOTRICHUM Corda (1837) 
Type species, R. simplex Corda 


[Rhinotrichum simplex Corda, Icon. Fung., 1:17. 1837. Quid ?] 


Nomina Excludenda 

R. chrysospermum Sacc. = Diplorhinotrichum chrysospermum 
R. fuluum Berk. & Curt. = Allescheriella crocea 
R. lanosum Cooke, Pop. Sci. Rev., 10:29-30. 1871 (K). 

= Clinotrichum lanosum Cooke, Pop. Sci. Rev., 10:30. 1871, nomen provisorium ex 

synonymis. 
= Oidium lanosum (Cooke) Linder, Lloydia, 5:172. 1942. 
= Rhinotrichum parietinum Sacc. in D. Sacc., Atti Soc. Ven.-Trent. Sci. Nat., II, 2:478. 

1896, and Bull. Soc. Mycol. Fr., 12:79. 1896 (PAD). 
R. minutum Sacc. = Chloridium minutum 
R. niveum Cooke & Massee = Acladium state of Botryobasidium candicans 
R. noblesiae Sumstine = Acladium conspersum 
R. repens Preuss = Acladium conspersum 


RresstiA Fres. (1952) 
Type species, R. semiophora Fres. 
Riessia semiophora Fres., Beitr. z. Mykol., 2:74. 1852 (STR). 


SACCARDAEA Cav. (1894) 
Type species, S. echinocephala Cav. 
= Phaeostilbella Hohn. (1925) 
Saccardaea atra (Desm.) Mason & Ellis, Mycol. Papers, C.M.I., 56:40. 1953. 
Graphium atrum Desm., Ann. Sci. Nat., III, 10:343. 1848 (BPI). 
Sporocybe atra (Desm.) Sacc., Syll. Fung., 4:608. 1886, non (Corda) Fr. (1849). 
Phaeostilbella atra (Desm.) Hohn., Mitt. Bot. Techn. Hochsch. Wien, 2:72. 1925. 


[Saccardaea echinocephala Cav., Atti Ist. Bot. Pavia, 3:346. 1894] 


Wo ow 


SaRcopopIuM Ehrenb. (1818) 
Type species, S. circinatum Ehrenb. 
= Tricholeconium Corda (1837) 


[Sarcopodium circinatum Ehrenb., Sylvae Myc. Berol., pp. 12, 23. 1818] 
= Thelephora circinata (Ehrenb.) Fr., El. Fung., 1:226. 1828. 
= Conoplea gilva Pers., Mycol. Europ., 1:12. 1822 (L). 
= Psilonia gilva (Pers.) Fr., Syst. Mycol., 3:451. 1832. 
= Volutella gilva (Pers.) Sacc., Michelia, 2:298. 1881. 
Tricholeconium roseum Corda, Icon. Fung., 1:17. 1837 (PR). 
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= Sarcopodium roseum (Corda) Fr., Summa Veg. Scan., 2: 472. 1849. 

= Cylindrotrichum repens Bon. subsp. ferruginascens Karst., Meddel. Soc. F. F. Fennica, 
14:89. 1887 (H). 

= Volutella gilva (Pers.) Sacc. subsp. intricata Karst., Meddel. Soc. F. F. Fennica, 16:19. 


1888 (H). 
= Volutella gilva (Pers.) Sacc. var. intricata (Karst.) Karst., Finlands Mégelsvampar, 
p. 152. 1892. 


Sarcopodium fulvescens (Sacc. & Fautr.) comb. nov. 
= Circinotrichum fulvescens Sacc. & Fautr., Rev. Mycologique, 20:58. 1898 (PAD). 


Sarcopodium tortuosum (Wallr.) comb. nov. 
= Sporotrichum tortuosum Wallr., Flora Crypt. German., 2:280. 1833 (STR). 


Scheleobrachea gen. nov. 

Fungi imperfecti hyphomycetes, saprophytici. 

Mycelium praecipue superficiale, ex hyphis repentibus, hyalinis vel brunneis, septatis, 
ramosis compositum. 

Condidiophora brevissima, numerosa, interdum congesta, cylindracea, forma denticularum, 
irregulariter in hyphis producta. 

Conidia amerosporia vel phragmosporia vel dictyosporia, solitaria in apice denticularum 
oriunda, minute verrucosa, pallide brunnea vel brunnea, ovalia, obovalia, fusoidea vel ellip- 
soidea. 

Species typica, Scheleobrachea echinulata (Speg.) Hughes 

Scheleobrachea echinulata (Speg.) comb. nov. 


= Sporidesmium echinulatum Speg. in Sacc., Michelia, 1:478. 1879 (PAD). 
= Sporidesmium bakeri Syd., Ann. Mycol., 12:204. 1914 (K). 


Scheleobrachea maydica (Sacc.) comb. nov. 
= Clasterosporium maydicum Sacc., Nuovo G. Bot. Ital., 23:213. 1916 (K). 
= Sporidesmium bakeri Syd. var. maydicum (Sacc.) Hughes, Mycol. Papers, C.M.I., 
50:68:1953. 


Scheleobrachea philippina (Sacc.) comb. nov. 
= Septonema philippinum Sacc., Nuovo G. Bot. Ital., 23:214. 1916 (PAD). 
(= Sporidesmium bakeri Syd. var. 1 in Hughes, Mycol. Papers, C.M.I., 50:70. 1953 
(IMI)). 
Scheleobrachea sacchari (Speg.) comb. nov. 
= Sporidesmium sacchari Speg., Anal. Mus. Nac. Buenos Aires, 20:443. 1910 (LPS). 


Scheleobrachea quadrata (Atk.) comb. nov. 
= Sporidesmium quadratum Atk., Bull. Cornell Univ., 3:40. June, 1897 (CUP). 
= Stigmella crataegi Ell. & Ev., Bull. Torrey Bot. Club, 24:475. Oct., 1897 (DAOM,BM). 
= Stemphylium crataegi (Ell. & Ev.) Héhn., Ber. deutsch. Bot. Ges., 36:316. 1918. 


SCHIZOXYLUM Pers. ex Chev. (1822) = Ascomycetes 
Type species, S. sepincola Pers. ex Chev. 


Schizoxylum sepincola Pers. ex Chev., J. Physique, Chim., Hist. Nat., Arts, 94:55. 1822. 
[= Schizoxylum sepincola Pers., Ann. Wetterauisch. Ges., 2:11. 1810] 


Nomen Excludendum 
S. tuberculatum Schw. = Coelomycetes Genus I 


SCOLICOTRICHUM KunzE in Kunze & Schmidt (1817) = Nomen confusum 
Type species, S. virescens Kunze in Kunze & Schmidt (see p. 831) 


SCOPULARIA Preuss (1851) non Lindley (1835) = Nomen illegitimum 
Type species, S. venusta Preuss 


[Scopularia venusta Preuss, Linnaea, 24:134. 1851] 


Nomen Excludendum 
S. populi Dearn. & Bisby = Haplographium state of Hyaloscypha dematiicola 
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SCOPULARIOPSIS Bain. (1907) 
nica, Original species, S. brevicaule (Sacc.) Bain., S. rubellus Bain., S. rufulus Bain. 
Lectotype species, S. brevicaule (Sacc.) Bain. = Scopulariopsis stercoraria (Link) Hughes 


2 19. Scopulariopsis asperula (Sacc.) comb. nov. 
= Torula asperula Sacc., Michelia, 2:560. 1882 (PAD). 





\par, 
- Scopulariopsis stercoraria (Link) comb. nov. 
= Sporotrichum stercorarium Link, Jahrb. Gewachsk., 1:178. 1818 (B). i 
[= Penicillium brevicaule Sacc., Michelia, 2:547. 1882] if 
)). = Scopulariopsis brevicaule (Sacc.) Bain., Bull. Soc. Mycol. Fr., 23:99. 1907. 
SEIMATOSPORIUM Corda (1833) = Coelomycetes 
Type species, S. rosae Corda 
Seimatosporium rosae Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 3, Heft 13:79. 1833 d 
”s (PR). This is not Coryneum microstictum Berk. & Br. as claimed by Saccardo (Syll. 


Fung., 3:775. 1884). 


— SEPEDONIUM Link (1809) 

i Type species, Uredo mycophila Pers. = Sepedonium mycophilum (Pers.) Nees 
= Mycobanche Pers. (1818) 
= Leiosepium Sacc. in Sacc. & Fautr. (1900) q.v.; fide Damon 


Sepedonium mycophilum (Pers.) Nees, Das System... p. 44. Wiirzburg. 1816/17. 
Uredo mycophila Pers., Syn. Meth. Fung., p. 214. 1801 (L). 
Uredo mycophila Pers., Usteri’s Ann. Bot., 15 Stiick: 16. 1795). 
Trichoderma mycophila (Pers.) Schw., Schrift. naturf. Ges. Leipzig, 1:76. 1822. 
Sporotrichum mycophilum (Pers.) Spreng., Linn. Syst. Veg., XVI, 4(1):549. 1827. 
= Mycobanche chrysosperma Pers., Traité sur Champign., p. 133. 1818 (L). 

i (= Mucor chrysospermus Bull., Herb. de la France, p. 99, Pl. 504, Fig. 1. 1790). 
M.I., = Sepedonium chrysospermum (Pers.) Fr., Syst. Mycol., 3:438. 1832. 

: = Sporotrichum fungorum Link, Jahrb. Gewachsk., 1:170. 1818 (B). 
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SEPTOCYLINDRIUM Bon. ex Sacc. (1880) 
1953 Original species, S. virens Sacc., S. bonordenii Sacc. (= Cylindrium septatum Bon.) 
Nomen Excludendum 
S. pallidum Grove = Septonema tetracoilum 


UPS). 
SEPTOIDIUM Arn. (1921) 
Type species, S. clusiaceae Arn. ; 
BM). [Septoidium clusiaceae Arn., Ann. Epiph., 7:106. 1921] 
18. 


[Parodiopsis megalospora var. trinitensis Arn., Ann. Epiph., 9:18. 1923] 
= Helmisporium ferrugineum Sacc. & Syd. in Syd. & Syd., Bull. Herb. Boiss., II, 1:85. 
1901 (PAD). 
Parodiopsis urae (Arn.) Baker & Dale, Mycol. Papers, C.M.I., 33:9. 1950. 
1822. [= Parodiopsis perae Arn. var. urae Arn., Ann. Epiph., 9:16. 1923] i 
= Helmisporium hurae P. Henn., Hedwigia, 43:394. 1904 (FH). ; 
= Sporhelminthium hurae (P. Henn.) Speg., Physis, 4:292. 1918. 


SEPTONEMA Corda (1837) 
Type species, S. secedens Corda 


Septonema fasciculare (Corda) comb. nov. 
= Helmisporium fasciculare Corda, Icon. Fung., 1:14. 1837 (PR). 
= Cladosporium rectum Preuss, Sturm’s Deutschl. Flora, III (Pilze), Bd 6, Heft 25-26:29. 
1848 (B). ; 
= Dendryphion pini Hohn., S. B. Akad. Wiss. Wien, 116:153. 1907 (FH). 
Septonema harknessii (Ell.) Hughes, Can. J. Bot., 31:585. 1953. 
= Dendryphion harknessii Ell. in Ell. & Harkn., Bull. Torrey Bot. Club, 8:27. 1881 
(NYS). 
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Septonema leptaleum (Ell. & Harkn.) Hughes, Can. J. Bot., 31:585. 1953. 
= Dendryphion harknessii Ell. var. leptaleum Ell. & Harkn., Bull. Torrey Bot. Club, 
8:27. 1881 (NY). 
= Dendryphion leptaleum (Ell. & Harkn.) Sacc., Syll. Fung., 15:112. 1901, as 
‘Dendryphium leptaleum Ell.’ 


Septonema secedens Corda, Icon. Fung., 1:9. 1837 (PR). 
= Helmisporium confervoides Corda, Icon. Fung., 1:14. 1837 (PR). 


Septonema solaninum (Sacc. & Syd.) comb. nov. 
= Helmisporium solaninum Sacc. & Syd. in Sacc., Rend. Congr. Bot. Palermo, 1902: 
p. 13 (reprint). 1902 (PAD). 
= Sporhelminthium solaninum (Sacc. & Syd.) Speg., Physis, 4:292. 1918. 
= Dendryphion loranthi Hansf., Proc. Linn. Soc. Lond., 155:46. 1943 (IMI). 
= Septonema loranthi (Hansf.) Hughes, Naturalist, Lond., 1952:12. 1952. 


Septonema tetracoilum (Corda) comb. nov. 
= Fusoma tetracoilum Corda, Icon. Fung., 2:5. 1838 (PR). 
= Septocylindrium pallidum Grove, J. Bot., Lond., 24:199. 1886 (BM). 
= Septonema pallidum (Grove) Hughes, Naturalist, Lond., 1952:7. 1952. 
= Septonema episphaericum Peck, N.Y. State Mus. Rept., 44:139. 1891 (NYS). 


! 


Nomina Excludenda 


}. atrum Sacc. = Taeniolella stilbospora 

}. bicolor Peck = Coniosporium olivaceum 

. bisporoides Sacc. = Bispora betulina 

. breviusculum Berk. & Curt. = Taeniolella breviuscula 

. connatum Berk. & Curt. = Melanconium salicis 

. dichaenoides Peck & Clint. = Taeniolella alta 

. episphaericum Peck = Septonema tetracoilum 

». exile Karst. = Taeniolella exilis 

. hormiscium Sacc. = Sporidesmium vagum 

. hormiscium Sacc. var. angustius Sacc. = Nomen confusum (see p. 832) 
hormiscium Sacc. var. padinum Karst. = Taeniolella muricata 
». multiplex Berk. & Curt. = Taeniolella multiplex 

nitidum Karst. = Taeniolella alta 

philippinum Sacc. = Scheleobrachea philippina 

. radians Berk. & Rav. = Taeniolella faginea 

rude Sacc. = Taeniolella rudis 

. Sspilomeum Berk. = Coniosporium state of Hysterium insidens 
. strictum Corda = Taeniolella stricta 


ANANKRRNNRDUNNNNHNNNUY 


SEPTOSPORIUM Corda (1831/2) 
Type species, S. atrum Corda 


[Septosporium atrum Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 3, Heft 12:33, 
1831/2] 


Septosporium bulbotrichum Corda, Icon. Fung., 1:12. 1837 (PR). 
= Stemphylium bulbotrichum (Corda) Bon., Handb. .. p. 83. Stuttgart. 1851. 
= Helmisporium melanosporum Berk. & Curt. in Berk., Grevillea, 3:104. 1875 (K). 
= Mystrosporium melanosporum (Berk. & Curt.) Sacc., Syll. Fung., 4:540. 1886. 
= Macrosporium melanosporum (Berk. & Curt.) Pound & Clem., Minn. Geol. & Nat. 
Hist. Surv., 9:657. 1896. 
= Mystrosporium curtisii Berk., Grevillea, 3:105. 1875 (K). 
= Macrosporium curtisti (Berk.) Pound & Clem., Minn. Geol. & Nat. Hist. Surv. 
9:657. 1896. 
= Septosporium velutinum Cooke & Ell., Grevillea, 5:33. 1876 (NY,NYS). 


Nomina Excludenda 


S. fuliginosum Ell. = Helmisporium ciliare 
S. velutinum Cooke & Ell. = Septosporium bulbotrichum 
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SEPTOTRICHUM Corda (1840) = Nomen in pilis foliorum fundata 
Original species, S. tenue Corda, S. variabile Corda, S. flexile Corda, S. calabae Corda, 
S. copaiferae Corda, S. sieberi Corda, S. rhexiadearum Corda, S. linocierae Corda, 
S. lamellosum Corda, S. palmarum Corda 


Septotrichum spp. Corda, Icon. Fung., 4:4-6. 1840 (PR). 
The type collections of all the original species, except S. calabae and S. lamellosum, have 
been examined: the names are based on leaf hairs produced in large numbers very probably 
due to localized attack by mites. 


SIRODESMIUM de Not. (1849) = ConrosporiuM Link (1809) 
Type species, S. granulosum de Not. = Coniosporium state of Hysterium insidens Schw. 


Nomina Excludenda 
S. marginatum Fautr. & Sacc. = Lichen 
S. ramosum Sacc. = Peyronelia ramosa 


SIROTHECIUM Karst. (1887) = Coelomycetes 
Type species, S. saepiarium Karst. 
= Cheiroconium Hohn. (1910) 


Sirothecium saepiarium Karst., Meddel. Soc. F. F, Fennica, 14:105. 1887 (H). 


Sirothecium tinctum (Peck) comb. nov. 
= Cheiromyces tinctus Peck, Bot. Gaz., 5:35. 1880 (NYS). 
= Cheiromyces beaumontii Berk. & Curt. ex Héhn., S. B. Akad. Wiss. Wien, 119:664—-5. 
1910 (NYS,NY). 
= Cheiroconium beaumontii (Berk. & Curt. ex Héhn.) Hohn., S. B. Akad. Wiss. Wien, 
119:665. 1910. 


SOREDOSPORA Corda (1837) = FUMAGO Pers. (1822) 
Type species, S. graminis Corda = Fumago graminis (Corda) Hughes 


SoOROCYBE Fr. (1849) 
Type species, S. resinae (Fr.) Fr. 


Sorocybe resinae (Fr.) Fr., Summa Veget. Scan., 2:468. 1849. 

Racodium resinae Fr., Obs. Mycol., 1:216. 1815 (B). 

Sporocybe resinae (Fr.) Fr., Syst. Mycol., 3:341. 1832. 

Dendryphion resinae (Fr.) Corda, Icon. Fung., 6:11. 1854. 

Stysanopsis resinae (Fr.) Ferr., Flora Ital. Crypt., 1 (Fungi, Hyphales). p. 187. 1910. 

>ycnostysanus resinae Lindau, Verh. Bot. Ver. Brandenb., 45:160. 1904 (B). 

Stysanus resinae (Lindau) Sacc., Syll. Fung., 18:651. 1906. 

= Hormodendron resinae Lindau in Rabenh. Krypt.-Flora, 2 Aufl., 1 (Pilze), 8:699. 
1906 (B). 


Sorocybe tenella (Karst.) comb. nov. 
= Trichosporum tenellum Karst., Hedwigia, 35:49. 1896 (H). 


Spadicoides gen. nov. 

Fungi imperfecti hyphomycetes, saprophytici, quaandoque in basidiomycetibus lectis. 

Conidiophora solitaria, simplicia, septata, brunnea vel atrobrunnea, poris conidiferis apicem 
versus vel supra medias praeditis, dispersa vel sub septis 1-3 aggregatis. 

Conidia ovalia vel subovata, continua, 1-, 2-, 3-septata, brunnea vel atrobrunnea, laevia, 
sicca, in poris minutis nata, facile secedentia, basa poro praedita, in conidiophora densa vel 
dispersa vel quandoque apicalia et lateraliter verticillata. 

Species typica, Spadicoides binum (Corda) Hughes 


Sil i i il 


Spadicoides atrum (Corda) comb nov. 

Psilonia atra Corda, Icon. Fung., 4:27. 1840 (PR). 

Acladium atrum (Corda) Bon., Handb. ... p. 87. Stuttgart. 1851. 
Catenularia atra (Corda) Sacc., Syll. Fung., 4:304. 1886. 

‘irgaria indivisa Sacc., Michelia, 2:560. 1882 (PAD,NY). 
Diplococcium indivisum (Sacc.) Hughes, Can. J. Bot., 31:634. 1953. 
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= Haplaria ellisii Cooke, Grevillea, 17:69. 1889 (K). 
= Trichosporum populneum Lamb. & Fautr. in Fautr. & Lamb., Rev. Mycologique, 
18:145. 1896 (FH). 


Spadicoides binum (Corda) comb. nov. 
= Helmisporium binum Corda, Icon. Fung., 6:9. 1854 (PR). 
= Scolicotrichum binum (Corda) Sacc., Syll. Fung., 4:349. 1886. 
= Virgaria uniseptata Berk. & Curt. in Berk., Grevillea, 3:145. 1875 (K,NYS). 
= Cladotrichum uniseptatum (Berk. & Curt.) Sacc., Syll. Fung., 4:373. 1886. 
= Diplococcium uniseptatum (Berk. & Curt.) Hughes, Can. J. Bot., 31:634. 1953. 
Cladosporium aterrimum Ell. & Ev., Proc. Acad. Nat. Sci. Phil., 1894:378. 1894 (NY). 
= Cladotrichum simplex Sacc., Ann. Mycol., 4:278. 1906 (PAD). 
= Cladotrichum tapesiae Sacc., Ann. Mycol., 6:565. 1908 (CUP). 


Spadicoides clavariarum (Desm.) comb. nov. 
= Helmisporium clavariarum Desm., Ann. Sci. Nat., II, 2:70. 1834 (PC). 
= Scolicotrichum clavariarum (Desm.) Sacc., Syll. Fung., 4:349. 1886. 


Spadicoides mitratum (Penz. & Sacc.) comb. nov. 
= Cladotrichum mitratum Penz. & Sacc., Malpighia, 15:246. 1901 (PAD). 


Spadicoides obovatum (Cooke & Ell.) comb. nov. 
= Acrothecium obovatum Cooke & Ell., Grevillea, 5:50. 1876 (NY). 
= Spondylocladium obovatum (Cooke & Ell.) Hughes, Can. J. Bot., 31:634. 1953. 


Spadicoides xylogenum (A. L. Smith) comb. nov. 
= Spondylocladium xylogenum A. L. Smith, Trans. Brit. Mycol. Soc., 3:37. 1908 
(BM). 


SpeErIRA Corda (1837) = Dictyosportum Corda (1836) 


Type species, S. toruloides Corda = Dictyosporium toruloides (Corda) Guég. 


Nomina Excludenda 
S. binata Sacc. = Dictyosporium binatum 
S. minor Sacc. = Cryptocoryneum bigeminum 
S. oblonga Fuckel = Dictyosporium oblongum 
S. punctulata Cooke & Ell. var. latebrosa Bizz. = Dictyosporium toruloides 


SPHAERIA [Haller] ex Saint-Amans (Apr., 1821) = Ascomycetes 
Original species (in Saint-Amans), 22 species 
Lectotype species, ? 
Nomina Excludenda 
. chaetomium Lib. = Chaetomium elatum 
». cyclospora Cooke = Orbicula parietina 
. dematium Pers. = Colletotrichum dematium 
. ericophila Link = Antennularia ericophila 
S. phaeocomes Rebent. ex Fr. = ? Dinemasporium state of Phomatospora dinemasporium 
}. pulviscula Curr. = Chaetosphaeria pulviscula 
S. scopula Sow. = Chaetomium elatum 
S. inquinans Tode ex Fr. = Massaria inquinans 


ANNAN 


AN 


SPHAEROSPORIUM Schw. (1832) 
Type species, S. lignatile Schw. 
Sphaerosporium lignatile Schw., Trans. Amer. Phil, Soc., II, 4:303. 1832 (UPS). 


SPICULARIA Pers. (1822) 

Original species, S. simplex (Pers.) Pers. (= Botrytis simplex Pers.), S. umbellata (DC.) Pers. 
(= Botrytis umbellata DC.), S. ramosa (Pers.) Pers. (= Botrytis ramosa Pers.), S. gemina 
Pers. (= Botrytis spicata Pers.), S. alba (Pers.) Pers. (= Botrytis ramosa Pers. B alba Pers.), 
S. racemosa (DC.) Pers. (= Botrytis racemosa DC.) 

Lectotype species, ? 

Nomen Excludendum 
S. icterus Fuckel = Botrytis cinerea 
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: SPILOCAEA Fr. (1825) 
ogique, F Type species, S. pomi Fr. 
= Cycloconium Cast. (1845) 
= Napicladium Thiim. (1875) ; 
= Basiascum Cavara (1888) , 


Spilocaea crataegi (Pers.) comb. nov. 
= Actinonema crataegi Pers., Mycol. Europ., 1:52. 1822 (L). 
= Capillaria crataegi (Pers.) Link, Linn. Spec. Plant., IV, 6(1):22. 1824. 


— = Phlyctidium crataegi (Pers.) Wallr., Flora Crypt. German., 2:418. 1833. 
; = Asteroma crataegi (Pers.) Rabenh., Deutschl. Krypt.-Flora, 1:139. 1844. 
Spilocaea eriobotryae (Cav.) Hughes, Can. J. Bot., 31:563. 1953. 
= Basiascum eriobotryae Cav., Atti Ist. Bot. Pavia, II, 1:433. 1888 (IMI). 
= Fusicladium eriobotryae (Cav.) Cav. in Briosi & Cav., Funghi Parass. Piante Colt. 
od Utili, No. 186, anno 1892. ; 
= Fusicladium melanconioides Ferr., Ann. Mycol., 7:284. 1909. 
Spilocaea oleaginea (Cast.) Hughes, Can. J. Bot., 31:564. 1953. 
[= Cycloconium oleagineum Cast., Catal. Plantes . . . Marseilles. p. 220. 1845, as 
‘oleaginum’ 
Spilocaea pomi Fr., Syst. Orb. Veg., p. 198. 1825 (UPS). 
<4 = Fusicladium pomi (Fr.) Lind, Danish Fungi, p. 521. 1913. 
= Cladosporium dendriticum Wallr., Flora Crypt. German., 2:169. 1833 (STR,B). 
= Fusicladium dendriticum (Wallr.) Fuckel, Symb. Mycol., p. 357. 1870. 
1908 = Napicladium soraueri Thiim., Mycoth. Univ., No. 91, anno 1875 (K). 
= Fusicladium dendriticum (Wallr.) Fuckel var. soraueri (Thiim.) Sacc., Syll. Fung., 
4:346. 1886. 
= Coniosporium mali Dearn. & Foster, Can. J. Res. (C), 16:274-6. 1938 (DAOM). 
SprroPes Cif. (1955) = PLEUROPHRAGMIUM Cost. (1888) 
Type species, S. guareicola (Stev.) Cif. = Pleurophragmium guareicola (Stev.) Hughes 
SPrrosPpoRA Mang. & Vinc. (1920) = AcRosPEIRA Berk. & Br. (1857) 
Type species S. castaneae Mang. & Vinc. = Acrospeira mirabilis Berk. & Br. 
SPONDYLOCLADIUM Mart. (1817) = STACHYLIDIUM Link (1809) 
Type species, S. fumosum Mart. = Stachylidium verticillatum (Pers.) Hughes 
Nomina Excludenda 
S. tenellum Peck = Stachylidium verticillatum q 
S. xylogenum A. L. Smith = Spadicoides xylogenum ; 
SPORHELMINTHIUM Speg. (1918) = CLASTEROSPORIUM Schw. (1832) q 
Type species, Sporhelminthium anomalum (Speg.) Speg. = Clasterosporium anomalum 
um : 
(Speg.) Hughes 
SPORIDESMIUM Link (1809) 
Type species, S. atrum Link 
= Podoconis Boed. (1933) 
[Sporidesmium atrum Link, Mag. Ges. naturf. Freunde, Berlin, 3:41. 1809] 
= Puccinia atra (Link) Spreng., Linn. Syst. Veget., XVI, 4(1):569. 1827. 
= Clasterosporium atrum (Link) Sacc., Syll. Fung. 4:386. 1886. 
Sporidesmium brachypus (Ell. & Ev.) comb. nov. 
| Pers. = Helmisporium brachypus Ell. & Ev. in Millsp. & Nuttall, Publ. Field Col. Mus. Bot., 
emina 1:92. 1896 (NY). 
Pers.), Sporidesmium copulatum Preuss, Linnaea, 8:103. 1851 (FH). 


Sporidesmium cordaceum nom. nov. 
= Helmisporium curvatum Corda, Icon. Fung., 1:13. 1837 (PR), non S. curvatum 
Berk. & Curt. 
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Sporidesmium coronatum Fuckel, Symb. Mycol., Nachtr. II, p. 77. 1873 (G). 
= Clasterosporium coronatum (Fuckel) Sacc., Syll. Fung., 4:385. 1886. 
= Helmisporium foliculatum Corda forma ligni Fautr. & Lamb. in Lamb. & Fautr., 
Rev. Mycologique, 16:75. 1894 (UPS). 
Sporidesmium foliculatum (Corda) Mason & Hughes in Hughes, Can. J. Bot., 31:609. 1953. 
= Helmisporium foliculatum Corda, Icon. Fung., 1:12. 1837 (PR). 
= Helmisporium foliculatum Corda B brevipilum Corda, Icon. Fung., 2:13. 1838 (PR). 
= Helmisporium brachytrichum Cooke & Ell., Grevillea, 6:6. 1877 (K,NY). 
= Helmisporium teretiusculum Sacc. & Berl., Atti R. Istit. Ven. Sci. Lett. Arti, VI, 3:741. 
1885 (PAD). 
= Helmisporium macilentum Cooke, Grevillea, 6:74. 1887 (K). 
= Helmisporium orthospermum Sacc. & Fairm. in Sacc., J. Mycol., 12:50. 1906. 
(PAD,CUP). 
Sporidesmium fusiforme C. G. Nees & T. F. L. Nees, Nova Acta Acad. Caes. Leop., 9:230. 
1818 (PC). 
= Clasterosporium fusiforme (Nees & Nees) Sacc., Syll. Fung., 4:389. 1886. 
Sporidesmium hormiscioides Corda, Icon. Fung., 2:6. 1838 (PR). 
Helmisporium hormiscioides (Corda) Sacc., Michelia, 1:85. 1877. 
Clasterosporium hormiscioides (Corda) Sacc., Syll. Fung., 4:383. 1886. 
lasterosporium vermiculatum Cooke, Grevillea, 4:69. 1875 (K). 
Sporidesmium vermiculatum (Cooke) M. B. Ellis, Mycol. Papers, C.M.I., 70:41. 
1958. 
= Clasterosporium caespitulosum Ell. & Ev., J. Mycol., 5:70. 1889 (NY). 
= Stigmina caespitulosa (Ell. & Ev.) Pound & Clem., Bull. Minn. Geol. & Nat. Hist. 
Surv., 9:661. 1896. 
= Hymenopodium caespitulosum (Ell. & Ev.) Hohn. in Strasser, Verh. Zool.-Bot. Ges. 
Wien, 73:233. 1924. 
= Sporidesmium caespitulosum (Ell. & Ev.) M. B. Ellis, Mycol. Papers, C.M.I., 70:40. 
1958. 
Sporidesmium hyalophaeum (Sacc.) comb. nov. 
= Helmisporium hyalophaeum Sacc., Michelia, 2:558. 1882 (PAD). 
Sporidesmium inflatum (Berk. & Rav.) M. B. Ellis, Mycol. Papers, C.M.I., 70:70. 1958. 
= Helmisporium inflatum Berk. & Rav. in Berk., Grevillea, 3:104. 1875 (K). 
= Helmisporium subfuscum Berk. & Curt. in Berk., Grevillea, 3:104. 1875 (K). 
= Helmisporium tiara Berk. & Rav. in Berk., Grevillea, 3:104. 1875 (K). 
= Helmisporium episphaericum Peck, N.Y. State Mus. Rept., 29:52. 1878 (NYS). 
Helmisporium collabendum Cooke, Grevillea, 17:67. 1889 (K). 
Clasterosporium herculeum Ell. in Sacc., Syll. Fung., 10:607. 1892 (NYS). 
Clasterosporium sigmoideum Ell. & Ev., Bull. Torrey Bot. Club., 24:472. 1897 (NY). 
Sporidesmium lanceolatum (Cooke) comb. nov. 
= Helmisporium lanceolatum Cooke, Grevillea, 12:29. 1883 (K). 
Sporidesmium larvatum Cooke & Ell., Grevillea, 6:86. 1878 (K,NY). 
= Clasterosporium larvatum (Cooke & Ell.) Sacc., Syll. Fung., 4:385. 1886. 
= Stigmina larvata (Cooke & Ell.) Pound & Clem., Bull. Minn., Geol. & Nat. Hist. 
Surv., 9:661. 1896. 
= Bactrodesmium opacum Cooke & Harkn., Grevillea, 12:95. 1884 (K). 
Clasterosporium harknessii Sacc., Syll. Fung., 4:385. 1886. 
Sporidesmium harknessii (Sacc.) M. B. Ellis, Mycol. Papers, C.M.I., 70:24. 1958. 
= Clasterosporium eruca Sacc., Rouss., & Bomm. in Sacc., Atti R. Istit. Ven. Sci., VI, 
2:456. 1884 (PAD). 
= Exosporium scolecomorphum Fairm., Proc. Roch. Acad. Sci., 6:133. 1922 (CUP). 


Sporidesmium leptosporum (Sacc. & Roum.) comb. nov. 
= Helmisporium leptosporum Sacc. & Roum. in Roum., Rev. Mycologique, 2:191. 
1880 (DAOM). 


Sporidesmium macrotrichum (Corda) comb. nov. 

= Helmisporium macrotrichum Corda, Icon. Fung., 1:13. 1837 (PR). 

= Brachysporium macrotrichum (Corda) Sacc., Syll. Fung., 4:425. 1886. 
= Helmisporium obliquum Karst., Hedwigia, 29:272. 1890 (H). 
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Sporidesmium macrurum (Sacc.) Ellis, Mycol. Papers, C.M.I., 70:53. 1958. 
= Helmisporium macrurum Sacc., Bull. Orto Bot. Napoli, 6:62. 1921 (PAD,K). 
= Podoconis macrura (Sacc.) Hughes, Mycol. Papers, C.M.I., 50:58. 1953. 
= Exosporium macrurum Sacc., Bull. Orto Bot. Napoli, 6:64. 1921 (PAD). 


Sporidesmium nodipes (Penz. & Sacc.) comb. nov. 
= Helmisporium nodipes Penz. & Sacc., Malpighia, 15:246. 1901 (PAD). 


Sporidesmium pedunculatum (Peck) M. B. Ellis, Mycol. Papers, C.M.I., 70:67. 1958. 

= Clasterosporium pedunculatum Peck, N.Y. State Mus. Rept., 25:93. 1873 and Bull. 
Buffalo Soc. Nat. Sci., 1:69. 1873 (NYS). 

= Helmisporium attenuatum Clint. & Peck, N.Y. State Mus. Rept., 29:50. 1878. 

= Helmisporium attenuatum Peck & Cooke in Sacc., Syll. Fung., 4:417. 1886. 

= Helmisporium pedunculatum (Peck) House, N.Y. State Mus. Bull., 219/220:234. 
1920. 

= Helmisporium obclavatum Sacc., Michelia, 1:85. 1877 (PAD). 


Sporidesmium socium Ellis, Mycol. Papers, C.M.I., 70:42. 1958. 
= Helmisporium fusiforme Corda var. euonymi Sacc., Syll. Fung., 4:413. 1886 (PAD). 


Sporidesmium subcaudatum (Cooke) comb. nov. 
= Helmisporium subcaudatum Cooke, Grevillea,6:141. 1878 (K,NY). 


Sporidesmium subulatum (Cooke & Ell.) Hughes, Mycol. Papers, C.M.I., 36:31. 1951. 
= Ceratophorum subulatum Cooke & Ell., Grevillea, 17:67. 1889 (K). 
= Clasterosporium subulatum (Cooke & Ell.) Cooke & EIl., Grevillea, 17:67. 1889. 


Sporidesmium theae (Bern.) comb. nov. 
[= Helmisporium theae Bern., Bull. Dep. Agric. Ind. Néerl., 11:30. 1907] 
= Podoconis theae (Bern.) Boed., Bull. Jard. Bot. Buitenz., III, 13:133. 1933. 


[Sporidesmium vagum C. G. Nees & T. F. L. Nees, Nova Acta Acad. Caes. Leop., 9:231. 
1818, as ‘Sporidermium’| 
= Clasterosporium vagum (Nees & Nees) Sacc., Syll. Fung., 4:383. 1886. 
= Sporidesmium adscendens Berk., Ann. Nat. Hist., 4:292. 1840 (K). 
= Clasterosporium adscendens (Berk.) Sacc., Syll. Fung., 4:394. 1886. 
= Helmisporium hirudo Sacc., Michelia, 1:85. 1877 (PAD). 
= Clasterosporium hirudo (Sacc.) Sacc., Syll. Fung., 4:382. 1886. 
= Helmisporium hormiscioides (Corda) Sacc. [var.] magnusianum Sacc., Michelia, 1:132. 
1878 (PAD). 
= Clasterosporium hormiscioides (Corda) Sacc., var. magnusianum (Sacc.) Sacc., Syll. 
Fung., 4:383. 1886. 
= Septonema hormiscium Sacc., Michelia, 2:559. 1882 (PAD). 


Nomina Excludenda 
. abruptum Berk. & Br. = Bactrodesmium abruptum 
acinosum Berk. & Curt. = Papulaspora acinosa 
adscendens Berk. = Sporidesmium vagum 
antiquum Corda = Monodictys antiqua 
asperum Corda = Monodictys aspera 
bakeri Syd. = Scheleobrachea echinulata 
bizzozerianum Sacc. = Fusariella bizzozeriana 
bogoriense Penz. & Sacc. = Monodictys bogoriensis 
cellulosum Sacc. non (Corda) Rabenh. = Monodictys cellulosa 
cladosporii Corda = Epicoccum nigrum 
concinnum Berk. = Berkleasmium concinnum 
digitatum Cooke = Ceratosporium fuscescens 
echinulatum Speg. = Scheleobrachea echinulata 
fasciculare Corda = Trichocladium opacum 
foliicola Desm. = Stigmella effigurata 
glomerulosum Sacc. = Stigmina glomerulosa 
helicosporum Sacc. = Ceratophorum helicosporum 
hysterioideum Cooke & Ell. = Coelomycetes Genus I 
moriforme Peck = Monodictys nitens 
moriforme Peck var. ampellinum Sacc. = Monodictys nitens 
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». moriforme Peck var. corticola Karst. = Monodictys paradoxa 

». naviculatum Dearn. & House = Coelomycetes Genus I 

nitens Schw. = Monodictys nitens 

nodosum Preuss = Peyronelia rudis 

olivaceum Wallr. = Helmisporium oligosporum 

opacum Corda = Trichocladium opacum 

opacum Sacc. non Corda = Coniosporium olivaceum 

ovoideum Corda = Trichocladium opacum 

paradoxum Corda = Monodictys paradoxa 

peziza Cooke & Ell. = Coniosporium olivaceum 

pilulare Sacc. = Coelomycetes Genus I 

polymorphum Corda = Monodictys putredinis 

populi Crouan = Helmisporium oligosporum 

putrefaciens Fuckel = Alternaria sp. 

pyriforme Corda = Trichocladium opacum 

quadratum Atk. = Scheleobrachea quadrata 

sacchari Speg. = Scheleobrachea sacchari 

. scutellare Berk. & Br. var. tumulosum Sacc. = Coelomycetes Genus I 

. spilomeum Berk. & Br. = Bactrodesmium spilomeum 

. ulmi Fuckel = Alternaria sp. 

}. uniseptatum Berk. & Br., Ann. Mag. Nat. Hist., III, 3:360. 1859 (K,UPS). 
= Dicoccum uniseptatum (Berk. & Br.) Sacc., Syll. Fung., 4:342. 1886. 

= Dicoccum apiosporum Sacc., Nuovo G. Bot. Ital., N.S., 22:71. 1915 (PAD). 


ANAARRNRNUUNNNNNNUUNUY 


Sporocapbus Corda (1839) = Coelomycetes 
Original species, S. herbarum Corda, S. georginae Corda, S. lichenicola Corda, S. maculans 
Corda 
Lectotype species, S. lichenicola Corda = Sporocadus state of Griphosphaeria corticola 
(Fuckel) Hohn. 
= Coryneopsis Grove (1932) 


Sporocadus state of Griphosphaeria corticola (Fuckel) Héhn., Ann. Mycol., 16:87. 1918 
sensu Brooks & El Alaily, Ann. Appl. Biol., 26:213. 1939, 
[= Sphaeria corticola Fuckel, Symb. Mycol., p. 114. 1870] 
= Sporocadus lichenicola Corda, Icon. Fung., 3:24. 1839 (PR). 
= Hendersonia lichenicola (Corda) Fr., Summa Veg. Scan., 2:416. 1849. 
[= Coryneum microstictum Berk. & Br., Ann. Mag. Nat. Hist., II, 5:20. 1850] 
= Coryneopsis microsticta (Berk. & Br.) Grove, J. Bot., Lond., 70:34. 1932. 


Nomen Excludendum 
S. maculans Corda = Pestalotia maculans 


SPOROCEPHALIUM Chev. (1826) = AcLApiuM Link (1809) 
Original species, S. quaternatum Chev., S. roseum (Chev.) Chev. (= Botrytis rosea Chev. 
= Mucor roseus Bull.)), S. glomerulosum (Chev.) Chev. (= Botrytis glomerulosa Chev. 
(= Mucor glomerulosus Bull.)), S. capitatum (Link) Chev. (= Acladium capitatum Link) 
Lectotype species, S. capitatum (Link) Chev. = Acladium state of Botryobasidium candicans 
Erikss. 


SPoROCLADIUM Chev. (1826) = CLAposportiuM Link (1815) 

Original species, [S.] herbarum (Pers.) Chev. (= Dematium vulgare Pers. a herbarum (Pers.) 
Pers. = Dematium herbarum Pers.), [S.] .herbarum (Pers.) Chev. a foliorum (Pers.) Chev. 
= Dematium vulgare Pers. B foliorum Pers.), [S.] herbarum (Pers.) Chev. 8 fungorum 
(Pers.) Chev. (= Dematium vulgare Pers. Y fungorum Pers.), [S.] atrum (Link) Chev. 
(= Cladosporium atrum Link) 

Lectotype species, [S.] herbarum (Pers.) Chev. = Cladosporium herbarum (Pers.) Link 
Chevallier included the taxa listed above in Cladosporium, but according to the 

‘Corrections’ to Volume I on p. [647] this was in error for Sporocladium. 


SPorRocyBE Fr. (1825) = PeErtconta Pers. (1801) 
Type species, Periconia byssoides Pers. 
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SporopuM Corda (1837) = PERICONIA Pers. (1801) 
Type species, S. conopleoides Corda = Periconia hispidula (Pers.) Mason & Ellis 


Nomen Excludendum 
S. asperum Rabenh. = Periconia hispidula 


SPOROPHLEUM Nees ex Link (1824) = ARTHRINIUM Kunze in Kunze & Schm. 
(1817). 


Type species, S. gramineum Nees ex Link = Arthrinium sporophleum Kunze 


SPOROSCHISMA Berk. & Br. in Berk. (1847) 
Type species, S. mirabile Berk. & Br. 


Sporoschisma mirabile Berk. & Br. in Berk., Gard. Chron. p. 540 (footnote). 1847 (K). 
= Sporoschisma mirabile Berk. & Br. forma ligni populi Roum., Fungi Sel. Exsicc., 
No. 7187, anno 1897 (G). 
Nomina Excludenda 
S. insigne Sacc., Rouss., & Bomm. = Chalara insigne 
S. mirabile Berk. & Br. forma ligni populi Roum. = Sporoschisma mirabile 


SPOROSTACHYS Sacc. (1917) = MELANOGRAPHIUM Sacc. (1913) 
Original species, S. maxima Sacc., S. anceps Sacc. 
Lectotype species, S. maxima Sacc. = Melanographium spinulosum (Sacc.) Hughes 


Nomen Excludendum 
S. anceps Sacc. = Nomen confusum (see p. 832) 


SPOROTRICHELLA Karst. (1887) = Fusartum Link (1809) 
Type species, S. rosea Karst. = Fusarium ? poae (Peck) Wollenw. 


SPOROTRICHUM Link (1809), as ‘Sporothrichum’ 

Original species, S. badium Link, S. fuscum Link, S. fuluum Link, S. stuposum Link, 
S. aureum Link, S. vitellinum Link, S. luteo-album Link, S. candidum Link, S. densum 
Link, S. griseum Link, S. azureum Link, S. virescens (Pers.) Link (= Dematium 
virescens Pers.), S. abietinum (Pers.) Link (= Dematium abietinum Pers.) 

Lectotype species, S. aureum Link 
= Oidium Link (1809) 


Sporotrichum aureum Link, Mag. Ges. naturf. Freunde, Berlin, 3:13. 1809 (B,L). 

= Trichoderma aureum Pers., Syn. Meth. Fung., p. 232. 1801 (L). 

(= Trichoderma aureum Pers., Obs. Mycol., 1:p. 99. Lipsiae. 1796). 
Oidium aureum (Pers.) Link, Mag. Ges. naturf. Freunde, Berlin, 3:18. 1809. 
Sporotrichum aureum (Pers.) Fr., Syst. Mycol., 3:418. 1832, non Link (1809), 
Trichosporum aureum (Pers.) Fr., Summa Veg. Scan., 2:492. 1849 as ‘(Lk.)’. 


Sporotrichum merdarium Link, Jahrb. Gewachsk., 1:176. 1818 (B). 


Nomina Excludenda 
y. anceps Sacc. & Ell. = Rhinocladiella anceps 
}. azureum Link = Basidiomycetes (q.v.) 
}. badium Link = Basidiomycetes (q.v.) 
». bombacinum Link = Nomen dubium (see p. 833) 
. bryophilum Pers. = Basidiomycetes (q.v.) 
. candidum Link = Basidiomycetes (q.v.) 
}. canescens Pers. = Mycelium sterilium (q.v.) 
}. chlorinum Link = Basidiomycetes (q.v.) 
. cinnamomeum Wallr. = Basidiomycetes (q.v.) 
. crassipilum Karst. = Penicillium sp. 
. densum Link = Beaveria densa 
. epiphyllum Pers. = Peronospora rumicis 
. fossarum Fautr. = Ostracoderma fossarum 
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S. fuliginosum Pers. = Virgaria nigra 

S. fuluum Link = Nodulisporium fuloum 

S. fungorum Link = Sepedonium mycophilum 
S. fusco-album Link = Acladium conspersum 
S. fuscum Link = Basidiomycetes (q.v.) 


S. 


SPoroTRIcHUM Link subg. ALytTosportum Link (1815) = ALYTOSPORIUM 


MUNUNNUNNENULNNUNNNNH NAunnhh 


helvolum Wallr. = Acladium conspersum 

hippocastani Corda = Verticillium state of Nectria inventa 
hypnophilum Pers. = Nomen confusum (see p. 833) 
isabellinum Karst. = Basidiomycetes (q.v.) 

intertextum Schw. = Basidiomycetes (q.v.) 

jubatum Link = ‘Mycelium’ sterilium (q.v.) 

laetum Link = Nomen dubium (see p. 833) 

lanatum Wallr., Flora Crypt. German., 2:276. 1833 (STR). 
= Trichoderma vulpinum Fuckel, Symb. Mycol., Nachtr. 2:80. 
lapidum Pers. = Basidiomycetes (q.v.) 

lateritium Ehrenb. = Verticillium state of Nectria inventa 
luteo-album Link = Verticillium state of Nectria inventa 
lyococcos Ehrenb. = Monilia sp. 

microsperinum Karst. = Trichoderma sporulosum 
muscorum Link = Basidiomycetes (q.v.) 

muscorum Pers. = Costantinella terrestris 

mycophilum Link = Verticillium state of Nectria inventa 
obducens Link = Basidiomycetes (q.v.) 

olivaceum Pers. = Basidiomycetes (q.v.) 

oosporum Ehrenb. = Acladium conspersum 

pannorum Link = Chrysosporium pannorum 

peribebuyense Speg. = Beniowskia sphaeroidea 

polysporum Link = Trichoderma sporulosum 

stercorarium Link = Scopulariopsis stercoraria 

stuposum Link = Basidiomycetes (q.v.) 

subvinosum Schw. = Basidiomycetes (q.v.) 

terrestre Karst. = Costantinella micheneri 

tortuosum Wallr. = Sarcopodium tortuosum 


. vile Karst. = Verticillium vile 
. vitellinum Link = Basidiomycetes (q.v.) 


(Link) Ehrenb. (1818, q.v.) 


STACHYBOTRYS Corda (1837) 
Type species, S. atra Corda = S. chartarum (Ehrenb.) Hughes 


= Synsporium Preuss (1849) 
= Fuckelina Sacc. (1875) 


Stachybotrys chartarum (Ehrenb.) comb. nov. 


= Stilbospora chartarum Ehrenb., Sylvae Myc. Berol., pp. 9, 21. 
= Oidium chartarum (Ehrenb.) Link, Linn. Spec. Plant., IV, 6(1):124. 


1873 (G). 


= Oospora chartarum (Ehrenb.) Wallr., Flora Crypt. German., 2:184. 1833. 


= Stachybotrys atra Corda, Icon. Fung., 1:21. 1837 (PR). 


= Synsporium biguttatum Preuss, Klotzschii Herb. Viv. Mycol., No. 1285, anno 1849 (FH). 


= Memnonium sphaerospermum Fuckel, Symb. Mycol., p. 358. 


= Trichosporum effusum (Corda) Sacc. subsp. binucleatum Karst., Hedwigia, 29:272. 


1890 (H). 


= Stachybotrys dakotensis Sacc., Atti Mem. R. Accad. Sci., Lett., Arti, Padova, N.S., 


33:174. 1917 (PAD). 


1870 (G). 


Stachybotrys state of Melanopsamma pomiformis (Pers.) Sacc., Michelia, 1:347. 


[= Fuckelina socia Sacc., Nuovo G. Bot. Ital., 7:326. 


[= Sphaeria pomiformis Pers., Syn. Meth. Fung., p. 65. 1801 ex Fr., Syst. Mycol., 


2:455. 1823] 
C.M.I., 68:22. 1957] 


= Stachybotrys socia (Sacc.) Sabc. in Ferr., Ann. Mycol., 7:283. 1909. 


1818 (UPS). 
1824. 


1878. 


1875, fide Booth, Mycol. Papers, 
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HUGHES: HYPHOMYCETES 


Nomina Excludenda 


S. dakotensis Sacc. = Stachybotrys chartarum 
S. elata Sacc. = Sterigmatobotrys macrocarpa 


ee ee er 


STACHYLIDIUM Link (1809) 
Original species, S. terrestre Link. S. bicolor Link 
Lectotype species, S. bicolor Link = Stachylidium verticillatum (Pers.) Hughes 
= Botrytis Pers. [subg.] Stachylis Pers, (1822). 
= Spondylocladium Martius (1817) 


Stachylidium verticillatum (Pers.) comb. nov. 
[= Dematium verticillatum Pers., Syn. Meth. Fung., p. 694. 1801] 
(= Dematium verticillatum Hoffm., Deutschl. Flora, II (Krypt.), t. 13, Fig. 1. 1795) 
= Spondylocladium fumosum Martius, Flora Crypt. Erlang., p. 355. 1817. 
Monilia fumosa (Martius) Spreng., Linn. Syst. Veg., XVI, 4(1):557. 1827. 
stachylidium bicolor Link, Mag. Ges. naturf. Freunde, Berlin, 3:15. 1809 (B,L). 
= Botrytis bicolor (Link) Pers., Mycol. Europ., 1:37. 1822. 
[= Acrostalagmus olivaceus Corda, Icon. Fung., 2:15. 1838] 
= Stachylidium fuscum Cooke & Ell., Grevillea, 8:12. 1879 (K). 
= Spondylocladium tenellum Peck, N.Y. State Mus. Rept., 32:41. 1880 (NYS). 


Nomina Excludenda 


ll 
Hil il 


ll 


S. fuscum Cooke & Ell. = Stachylidium verticillatum 
S. terrestre Link = Costantinella terrestris 


STEGONOSPORIUM Corda (1839) (‘in Opitz Beitr. 1826’ fide Corda) =Coelo- 


mycetes 
Original species, S. pyriforme (Hoffm.) ex Corda (= Stilbospora pyriformis Hoffm.), 
S. cellulosum Corda 


Stegonosporium acerinum Peck, Bull. Torrey Bot. Club, 25:326. 1898 (DAOM), 


Stegonosporium ovatum (Pers. ex Mérat) comb. nov. 
= Stilbospora ovata Pers. ex Mérat, Nouv. Fl. Env. Paris, Ed. I], 1:147. June, 1821. 
(= Stilbospora ovata Pers., Usteri’s Ann. Bot., 15 Stiick:31. 1795 (L)) 
(= Uredo ousperma Strauss, Ann. Wetterauisch. Ges., 2:112. 1810) 
= Melanconium ovatum (Pers. ex Mérat) Link, Linn. Spec. Plant., IV, 6(2):89. 1825. 
= Stegonosporium pyriforme (Hoffm.) ex Corda, Icon. Fung., 3:23. 1839. 
[(= Stilbospora pyriformis Hoffm., Deutschl. Flora, II (Krypt.), t. 13, fig. 2. 1795)] 
= Stilbospora ovata Pers. ex Mérat ‘b. St. pyriformis’ (Hoffm.) ex Fr., Syst. Mycol., 
3:485. 1832. 
= Stegonosporium cellulosum Corda, Icon. Fung., 3:23. 1839 (UPS). 
= Sporidesmium cellulosum (Corda) Rabenh., Deutschl. Krypt.-Flora, 1:31. 1844. 


Nomen Excludendum 


S. cellulosum Corda = Stegonosporium ovatum 


STEMPHYLIUM Wallr. (1833) 
Type species, S. botryosum Wallr. 
= Fusicladiopsis Maire (1906) 


Stemphylium botryosum Wallr., Flora Crypt. German., 2:300. 1833 (STR). 
= Helmisporium vesicarium Wallr., Flora Crypt. German., 2:166, 1833 (STR). 
= Macrosporium vesicarium (Wallr.) Sacc., Syll. Fung., 4:537. 1886. 
= Fusicladiopsis conviva Maire, Bull. Soc. Bot. Fr., 53:CLXXXVII. 1906 (G). 


Stemphylium melanopus (Schw.) comb. nov. 
= Dactylium melanopus Schw., Trans. Amer. Phil. Soc., II, 4:283. 1832 (PH). 


Nomina Excludenda 


S. nemopanthes Dearn. = Monodictys paradoxa 
S. subsphaericum Fairm. = Monodictys glauca 


So TERTPERERREURTERTRTRRET 
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STEPHANOMA Wallr. (1833) 
Type species, S. strigosum Wallr. 


Stephanoma strigosum Wallr., Flora Crypt. German., 2:269. 1833 (STR). 
= Asterophora pezizae Corda, Icon. Fung., 6:3. 1854. 


STERIGMATOBOTRYS Oud. (1886) 
Type species, S. elata (Sacc.) Oudem. = Sterigmatobotrys macrocarpa (Corda) Hughes 
= Phragmostachys Cost. (1888) 
= Atractina Hohn. (1904) 


Sterigmatobotrys macrocarpa (Corda) comb. nov. 
= Graphium macrocarpum Corda, Icon. Fung., 3:13. 1839 (PR). 
= Harpographium macrocarpum (Corda) Sacc., Syll. Fung., 4:620. 1886. 
[= Stachybotrys elata Sacc., Michelia, 2:560. 1882] 
= Sterigmatobotrys elata (Sacc.) Oud., Nederl. Kruidk. Arch., II, 4:548. 1886. 


= Phragmostachys elata (Sacc.) Cost., Les Mucedinées Simples. p. 97. Paris. 1888 


(ex errore sub ‘P. atra’). 
= Acrothecium bulbosum Sacc., Michelia, 1:74. 1877 (PAD). 
[= Atractina biseptata Héhn., Hedwigia, 43:298. 1904] 


STIGMELLA Lév. (1842) = Coelomycetes 
Type species, S. dryina Lév. = S. effigurata (Schw.) Hughes 
= Stigmella Sacc. subg. Eustigmella Bald. & Cif. in Bald. (1938) 
Stigmella effigurata (Schw.) comb. nov. 
= Coryneum effiguratum Schw., Trans. Amer. Phil. Soc., II, 4:307. 1832 (PH,BPI,K). 
= Dicoccum dryophyllum Corda, Icon. Fung., 1:6. 1837 (PR). 
= Stilbospora dryophylla (Corda) Corda, Anleitung...p. 14. 1842. 


= Stigmella dryophylla (Corda) Lindau, Rabenh. Krypt. Flora, 2 Aufl., I (Pilze), 9:191. 


1910. 
Sporidesmium foliicola Desm., Ann. Sci. Nat., I], 14:8. 1840 (K). 
Stigmella dryina Lév. in de Demid., Voyage Russ. Mérid., 2:111-112. 1842] 


Nomina Excludenda 
. crataegi Ell. & Ev. = Scheleobrachea quadrata 
. dryina Lév. = Stigmella effigurata 
». nemopanthis Dearn. = Monodictys paradoxa 
. platani Fuckel = Stigmina platani 
. vistanica Sacc. = Stigmina platani 
. uleana Sace. & Syd. = Piricauda uleana 


STIGMINA Sacc. (1880) 


ANNNnHN 


Original species, S. platani (Fuckel) Sacc., S. visianica (Sacc.) Sacc. (= Stigmella visianica 


Sacc.). 
Lectotype species, S. platani (Fuckel) Sacc. 
= Stigmella Sacc. subg. Stigmina (Sacc.) Bald. & Cif. in Bald. (1938). 
Stigmina dura (Sacc.) comb. nov. 
= Exosporium durum Sacc., Nuovo G. Bot. Ital., N.S., 23:215. 1916 (PAD). 


Stigmina glomerulosa (Sacc.) comb. nov. 
Sporidesmium glomerulosum Sacc., Michelia, 1:131. 1878 (PAD). 
Clasterosporium glomerulosum (Sacc.) Sacc., Syll. Fung., 4:392. 1886. 
= Exosporium betheli Dearn., Mycologia, 21:332. 1929 (DAOM). 
Stigmina platani (Fuckel) Sacc., Michelia, 2:22. 1880. 
[= Stigmella platani Fuckel in Thiim., Bot. Zeit., 29:17. 1871] 
= Stigmella visianica Sacc., Michelia, .1:352. 1878 (K). 
.= Stigmina visianica (Sacc.) Sacc.,.Michelia, 2:22. 1880. 


mn Mt 


Stigmina pusilla (Karst.) comb. nov. 

= Exosporium pusillum Karst., Meddel. Soc. F. F. Fennica, 13:164. 1886 (H). 
Stigmina stromatoidea (Dearn.) comb. nov. 

= Helmisporium stromatoideum Dearn., Mycologia, 16:174. 1924 (DAOM). 
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HUGHES: HYPHOMYCETES 


STILBOSPORA Pers. ex Mérat (June, 1821) as ‘Hoffmann’ = Coelomycetes 

Original species (in Mérat), S. asterospora Pers. (as ‘Hoffm.’), S. sphaerosperma Pers., S. 
ovata Pers., S. macrosperma Pers., S. microsperma Pers., S. uredo DC. 

Lectotype species, S. macrosperma Pers. ex Mérat 


Stilbospora macrosperma Pers. ex Mérat, Nouv. Fl. Env. Paris, Ed. II, 1:147. June, 1821. 
= Stilbospora macrosperma Pers., Syn. Meth. Fung., p. 96. 1801 (L)) 
(= Uredo macrosperma (Pers.) Strauss, Ann. Wetterauisch. Ges., 2:112. 1810) 
(= Stilbospora macrospora Pers., Rémer’s Neues Mag. Bot., 1:94. 1794) 
(= Puccinia macrospora (Pers.) Spreng., Linn. Syst. Veg., XVI, 4(1):569. 1827) 
(= Sporidesmium macrosporum (Pers.) Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 
2, Heft 7:47. 1829) 
Nomina Excludenda 
. angustata Pers. ex Link = Truncatella angustata 
. asterosperma Pers. ex Gray = Asterosporium asterospermum 
asterospora Pers. see Asterosporium asterospermum 
chartarum Ehrenb. = Stachybotrys chartarum 
. fugax Schm. & Kunze = Melanconium atrum 
. microsperma Pers. = Trichoconium sp. 
. ovata Pers. ex Mérat = Stegonosporium ovatum 
. pyriformis Hoffm. see Stegonosporium ovatum 
. Sphaerosperma Pers. = Papularia sphaerosperma 


STILBUM Pers. (1801) 

Original species, S. hirsutum Pers., S. tomentosum Pers., S. rigidum Pers., S. piliforme 
Pers., S. gelatinosum Pers., S. citrinum Pers., S. vulgare Pers., S. bulbosum Pers., S. 
bicolor Pers., S. pellucidum Pers., S. byssinum Pers., S. micropus Pers., S. turbinatum 
Pers., S. rubicundum Pers., S. luteum Pers., S. pubidum Pers. 

Lectotype species, S. rigidum Pers. 

Stilbum haustellare (Achar.) comb. nov. 

Calicium haustellare Achar., K. Vetensk. Acad. Handl., 37:122. 1816 (UPS). 

Sporocybe calicioides Fr., Syst. Mycol., 3:342. 1832. 

Periconia calicioides (Fr.) Berk., Outlines of Brit. Fung., p. 343. 1860. 

Hypsotheca calicioides (Fr.) Ell. & Ev., J. Mycol., 1:129. 1885. 

= Graphium calicioides (Fr.) Cooke & Massee, Grevillea, 16:11. 1887 as ‘(Berk.) 
C. & M.... Periconia calicioides of Berkeley’. 
?[= Stilbum flexuosum Massee, J. Roy. Microscop. Soc., II, 5:758. 1885] 
= Graphium flexuosum (Massee) Sacc., Syll. Fung., 4:611. 1886. 


Stilbum rigidum Pers., Syn. Meth. Fung., p. 680. 1801 (L). 
(= Stilbum rigidum Pers., Usteri’s Ann. Bot., Stiick 11:31. 1794) 
= Graphium rigidum (Pers.) Sacc., Syll. Fung., 4:610. 1886. 

Nomina Excludenda 

S. brevipes Wallr. = Cephalotrichum purpureofuscum 

S. catenatum Preuss = Haplographium state of Hyaloscypha dematiicola 

S. cuneiferum Berk. & Br. = ? Graphium putredinis 

S. flexuosum Massee = ? Stilbum haustellare 

S. pusillum Wallr. = Cephalotrichum stemonitis 

S. setosum Wallr. = Cephalotrichum stemonitis 

S. typhinum Wallr. = Cephalotrichum stemonitis 


ANARKnKnKnHN 


now w 


STREPTOTHRIX Corda (1839) = CoNopLEA Pers. (1801) 
Type species, S. fusca Corda = Conoplea fusca Pers. 
Nomina Excludenda 
. abietina Peck = Conoplea abietina 
. atra Berk. & Curt. = Conoplea juniperi 
cinerea Morg. = Basidiobotrys pallida 
fusca Corda = Conoplea fusca Pers. 
. glauca Ell. & Ev. = Basidiobotrys pallida 
. mounceae Sumst. = Conoplea fusca 
. pereffusa Sumst. = Conoplea sphaerica 
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STRUMELLA Fr. (1825) 
Original species (Fr., 1849), S. leguminum Fr. (nomen), S. cucurbitacearum Fr. 
Type species, S. cucurbitacearum Fr. 


Strumella cucurbitacearum Fr., Summa Veg. Scan., 2:482. 1849. 
[= Phoma decorticans de Not., Mem. R. Accad. Sci. Torino, II, 3:78. 1841. Quid?] 


‘STRUMELLA Sacc. vix Fr.’ (Sacc., 1880) = Nomen illegitimum 
Original species, S. olivatra (Sacc.) Sacc. (= Illosporium olivatrum Sacc.), S. tuberculosa 
(Sacc.) Sacc. (= Illosporium tuberculosum Sacc.) 


Nomen Excludendum 
S. coryneoidea Sacc. & Wint. = Conoplea globosa 


StysAnopsis Ferr. (1909) 
Original species, S. media (Sacc.) Ferr. (= Stysanus medius Sacc.), S. globosa (Pegl.) Ferr. 
(= Stysanus globosus Peg.), S. atronitens (Sacc.) Ferr. (= Stysanus atronitens Sacc.) 


StysAnus Corda (1837) = CEPHALOTRICHUM Link (1809) 
Original species, S. candidus Corda, S. stemonitis (Pers.) Corda 
Lectotype species, S. stemonitis (Pers.) Corda = Cephalotrichum stemonitis (Pers.) Link 
Nomina Excludenda 
S. clematidis Fuckel = Phaeoisaria clematidis 
S. medius Sacc. = Cephalotrichum medium 
S. putredinis Corda = Graphium putredinis 
S. stemonitis (Pers.) Corda var. fimetarius Karst. = Cephalotrichum nanum 
S. tubericola Ell. & Dearn. = Cephalotrichum stemonitis 


SYNCOELIUM Wallr. (1833) = ? Algae (q.v.) 
Type species, S. catenulatum Wallr. 


SYNPHRAGMIDIUM Strauss (1853) 
Type species, S. kummeri Strauss 


[Synphragmidium kummeri Strauss, Sturm’s Deutschl. Flora, III (Pilze), Bd 7, Heft 
33/34:41. 1853] 
Nomen Excludendum 


S. effusum Peck = Dictyosporium oblongum 


SYNSPORIUM Preuss (1849) = STacuyBotrys Corda (1837) 
Type species, S. biguttatum Preuss = Stachybotrys chartarum (Ehrenb.) Hughes. 


TAENIOLA Bon. (1851) = Nomen illegitimum (Art. 64(1)) 
Original species, T. lata Bon. (= Torula vermicularis Corda), T. antiqua (Corda) Bon. 
(= Torula antiqua Corda), T. alta (Ehrenb.) Bon. (= Hormiscium altum Ehrenb.), 
T. stilbospora (Corda) Bon. (= Torula stilbospora Corda), T. pinophila (Nees) Bon. 
(= Antennaria pinophila Nees), T. gyrocerus Bon. (= Gyrocerus ammonis Corda) 


Taeniolella gen. nov. 

Fungi imperfecti hyphomycetes 

Mycelium ex hyphis septatis, ramosis, plerumque immersis, subhyalinis vel brunneis, 
compositum. 

Conidiophora simplicia vel basi parce ramosa, curta, septata, brunnea, dispersa vel in 
pustulas minutas aggregata, interdum parum ex conidiis distincta. 

Conidia ovalia vel cylindrica, laeve vel verrucosa, phragmosporia, saepius variabilissima, 
2-multiseptata, interdum ad septas constricta, brunnea vel atrobrunnea, in catenulas simplicas 
vel ramosas, breves vel longiores oriunda, facile vel difficile secedentia, utrinque cicatricis 
praedita. Nonnunquam conidiophora et conidia hyphas ramosas erectas simulant. 

Species typica, Taeniolella exilis (Karst.) Hughes 





























HUGHES: HYPHOMYCETES 


Taeniolella alta (Ehrenb.) comb. nov. 

= Hormiscium altum Ehrenb., Sylvae Myc. Berol., pp. 10,22. 1818 (L). 

= Torula alta (Ehrenb.) Pers., Mycol. Europ., 1:22. 1822. 

= Monilia alta (Ehrenb.) Link, Linn. Spec. Plant., IV, 6(1):126. 1824. 

= Taeniola alta (Ehrenb.) Bon., Handb. . . p. 36. Stuttgart. 1851. 

Torula alnea Peck, N.Y. State Mus. Rept., 25:89. 1873 (NYS). 

Septonema dichaenoides Peck & Clint. in Peck, N.Y. State Mus. Rept., 30:53. 1878 
(NYS). 

= Septonema nitidum Karst., Meddel. Soc. F. F. Fennica, 16:44. 1888 (H). 


Taeniolella breviuscula (Berk. & Curt.) comb. nov. 
= Septonema breviusculum Berk. & Curt. in Berk., Grevillea, 3:15. 1874 (K). 
= Torula opaca Cooke in Sacc., Syll. Fung., 10:574. 1892 (K,NYS). 


Taeniolella curvata (Peck) comb. nov. 
= Torula curvata Peck, N.Y. State Mus. Rept., 30:53. 1878 (NYS). 
= Hormiscium curvatum (Peck) Sacc., Syll. Fung., 4:265. 1886. 


Taeniolella exilis (Karst.) comb. nov. 
= Sepltonema exile Karst., Meddel. Soc. F. F. Fennica, 14:98. 1887 (H). 


Taeniolella faginea (Fuckel) comb. nov. 
= Torula faginea Fuckel, Symb. Mycol., p. 349. 1870 (G). 
= Septonema radians Berk. & Rav. in Berk., Grevillea, 3:15. 1874 (K,BPI). 


Taeniolella multiplex (Berk. & Curt.) comb. nov. 
= Septonema multiplex Berk. & Curt. in Berk., Grevillea, 3:16. 1874 (K). 


Taeniolella muricata (Ell. & Ev.) comb. nov. 
= Dendryphion muricatum Ell. & Ev., Proc. Acad. Nat. Sci. Phil., 1891:92. 1891 (NY). 
= Septonema hormiscium Sacc. var. padinum Karst., Meddel. Soc. F. F. Fennica, 14:98. 
1887 (H). 
= Helmisporium repente Dearn. & Barth. in Dearn., Mycologia, 9:363. 1917 (DAOM). 
= Dendryphion brunneum Dearn. & Barth. in Dearn., Mycologia, 21:330. 1929(DAOM). 


Taeniolella plantaginis (Corda) comb. nov. 
= Torula plantaginis Corda, Icon. Fung., 3:5. 1839 (PR). 
= Gyrocerus plan'iginis (Corda) Sacc., Syll. Fung., 4:267. 1886. 
= Helicoceras plantaginis (Corda) Linder, Ann. Mo. Bot. Garden, 18:5. 1931. 


Taeniolella rudis (Sacc.) comb. nov. 
= Septonema rude Sacc., Michelia, 1:270. 1878 (PAD). 
= Dendryphion curtipes Ell. & Barth., Erythea, 4:82. 1896 (NY). 
‘ss Brachycladium curtipes (Ell. & Barth.) A. L. Smith. J. Bot., Lond., 41:259. 1903. 


Taeniolella scripta (Karst.) comb. nov. 
= Hormiscium scriptum Karst., Meddel. Soc. F. F. Fennica, 14:90. 1887 (H). 
= Hormiscium curvatum (Peck) Sacc., var. betulinum Karst., Meddel. Soc. F. F. Fennica, 
14:97. 1887 (H). 
= Hormiscium septonema (Preuss) Karst. var. betulinum (Karst.) Karst., Meddel. 
Soc. F. F. Fennica, 16:25. 1888. 


Taeniolella stilbospora (Corda) comb. nov. 
= Torula stilbospora Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 2, Heft 8:99. 
1829 (PR). 

= Taeniola stilbospora (Corda) Bon., Handb.... p. 36. Stuttgart. 1851. 
= Hormiscium stilbosporum (Corda) Sacc., Syll. Fung., 4:264. 1886. 

?= Torula reptans Corda, Icon. Fung., 1:8. 1837 (PR). 

= Torula salicis Fuckel, Fungi Rhenani, No. 1622, anno 1866 (G). 

= Septonema atrum Sacc., Michelia, 2:559. 1882 (PAD). 


Taeniolella stricta (Corda) comb. nov.) 
= Septonema strictum Corda, Icon. Fung., 6:6. 1854 (PR). 


Taeniolella subsessilis (Ell. & Ev.) comb. nov. 
= Dendryphion subsessile Ell. & Ev., J. Mycol., 3:128. 1887 (NY). 
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Taeniolella vermicularis (Corda) comb. nov. 
= Torula vermicularis Corda, Icon. Fung., 1:8. 1837 (PR). 
= Taeniola lata Bon., Handb.... p. 36. Stuttgart. 1851. 
= Hormiscium vermiculare (Corda) Sacc., Syll. Fung., 4:264. 1886. 


TERATOSPERMA Syd. (1909) 
Type species, T. singulare Syd. 
Teratosperma cornigerum (Ell. & Ev.) M. B. Ellis, Mycol. Papers, C.M.I., 69:5. 1957. 


= Clasterosporium cornigerum Ell. & Ev., Proc. Acad. Nat. Sci. Phil., 1891:91. 1891 
(NY). 


= Clasterosporium pulchrum Ell. & Ev., Proc. Acad. Nat. Sci. Phil., 1893:169. 1893 (NY). 


= Teratosperma pulchrum (Ell. & Ev.) M. B. Ellis, Mycol. Papers, C.M.I., 69:4. 1957. 
Teratosperma singulare Syd., Ann. Mycol., 7:172. 1909 (S). 


TETRACOLIUM Kunze ex Link (1824) = Nomen dubium 
Type species, T. tuberculariae (Nees & Nees) Kunze in Link (see p. 834) 


TuHyYrsIpIuM Mont. in Durieu (1846/9) = CHEIROSPORA Moug. & Fr. (1825) 
Original species, T. botryosporum (Mont.) Mont., TJ. hederaecola (de Not.) Durieu 
(= Myriocephalum hederaecola de Not.) 
Lectotype species, T. botryosporum (Mont.) Mont. = Cheirospora botryospora (Mont.) 
Hughes 


TOLYPOMYRIA Preuss (1852) 
Type species, T. prasina Preuss 


[Tolypomyria prasina Preuss, Linnaea, 25:727. 1852] 


Nomen Excludendum 
T. fungicola Karst. = Trichoderma sporulosum 


TorRuLA (Pers.) Link (1809) 
Type species, Monilia herbarum Pers. = Torula herbarum (Pers.) Link. 
= Monilia Pers.*** Torula Pers. (1801) 
= Hormiscium Kunze in Kunze & Schm. (1817) 
Torula ambrosiae (Peck) comb. nov. 
= Hormiscium ambrosiae Peck, N.Y. State Mus. Bull., 150:55. 1911 (NYS). 
Torula elaeodes (Pound & Clem.) comb. nov. 
= Clasterosporium elaeodes Pound & Clem., Bull. Minn. Geol. & Nat. Hist. Surv., 
9:661. 1896. 
= Clasterosporium olivaceum Ell. & Ev., Proc. Acad. Nat. Sci., Phil., 1893:463. 1894 
(NY), non (Wallr.) Sacc. (1886). 
= Clasterosporium zeae Sacc. & Syd. in Sacc., Syll. Fung., 14:1083. 1899. 
Torula graminis Desm., Ann. Sci. Nat., II, 2:72. 1834 (L). 
= Bispora dicoccum Auersw., Klotzschii Herb. Viv. Mycol., No. 1688, anno 1851 (UPS,G). 
= Torula caricina Ell. & Dearn. Proc. Canad. Inst., N.S., 1:90. 1897 (DAOM). 


Torula herbarum (Pers.) Link, Mag. Ges. naturf. Freunde, Berlin, 7:40. 1815. 

= Monilia herbarum Pers., Syn. Meth. Fung., p. 693. 1801 (L). 

(= Torula monilis Pers., Usteri’s Annal. Bot., 15 Stiick:25. 1795). 

= Hormiscium expansum Kunze in Kunze & Schm., Mykol. Hefte, 1:13. 1817 (B,L). 

= Torula expansa (Kunze) Pers., Mycol. Europ., 1:22. 1822. 
= Monilia expansa (Kunze) Link, Linn. Spec. Plant., IV, 6(1):126. 1824. 
= Monilia expansa (Kunze) Spreng., Linn. Syst. Veg., XVI, 4:557. 1827. 
Torula culmicola Corda, Sturm's Deutschl. Flora, III (Pilze), Bd 2, Heft 8:93. 1829 (PR). 
Torula cucurbitarum Schw., Trans. Amer. Phil. Soc., II], 4:286. 1832 (PH,BPI,K). 
Torula olivascens Schw., Trans. Amer. Phil. Soc., II, 4:286. 1832 (PH,BPI,K). 
Torula phaea Corda, Icon. Fung., 1:8, 1837 (PR). 
Torula olivacea Corda, Icon. Fung., 1:8. 1837 (PR). 
Torula abbreviata Corda, Icon. Furtg., 1:8. 1837 (PR). 
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Torula tenttissima Corda;‘Icon. Fung., 1:8.° 1837 (PR). 
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Torula brevissima Berk. & Curt. in Berk., Grevillea, 3:14. 1874 (K). 

Hormiscium leonardianum Gaja ex Sacc., Syll. Fung., 22:1348. 1913 (PAD). 

Torula herbarum (Pers.) Link forma quaternella Sacc., Ann. Mycol., 11:556. 1913 
(PAD). 


Nomina Excludenda 
abbreviata Corda = Torula herbarum 
adnata Fuckel = Mycelia Sterilia (q.v.) 
aequalis Berk. & Curt. = Bispora betulina } 
alnea Peck = Taeniolella alta 
arbuscula Corda = Peyronelia arbuscula 
asperula Sacc. = Scopulariopsis asperula ; 
bigemina Cooke & Ell. = Cryptocoryneum bigeminum j 
binale Cooke & Ell. = Bispora betulina f 
brevissima Berk. & Curt. = Torula herbarum i 
caricina Ell. & Dearn. = Torula graminis 
cinereovirens Karst. = Xylohypha nigrescens 
convoluta Harz = Gliomastix murorum 
cucurbitarum Schw. = Torula herbarum 
culmicola Corda = Torula herbarum 
curta Corda = Xylohypha curia 
curvata Peck = Taeniolella curvata 
dissita Berk. & Curt. = Bispora betulina 
ellipsospora Corda = X ylohypha ferruginosa 
faginea Fuckel = Taeniolella faginea 
ferruginosa Corda = Xylohypha ferruginosa 
glomerulosa Penz. & Sacc. = Lacellinopsis glomerulosa 
gyrosa Cooke & Massee = Cheiromycella microscopica 
herbarum (Pers.) Link f. quaternella Sacc. = Torula herbarum 
hysterioides Corda = Cryptocoryneum condensatum 
lechleriana Sacc. = Nomen confusum (see p. 835) 
luzulae Fuckel = Gliomastix luzulae 
monilis see Torula herbarum 
murorum Corda = Gliomastix murorum 
olivacea Corda = Torula herbarum 
olivacea Corda B erecta Corda = Gliomastix murorum 
olivacea Corda subsp. inops Karst. = Xylohypha curta 
olivascens Schw. = Torula herbarum 
opaca Cooke = Taeniolella breviuscula 
phaea Corda = Torula herbarum 
plantaginis Corda = Taeniolella plantaginis 
protea Sacc. = Gliomastix protea 
pulveracea Corda = Xylohypha nigrescens 
ramosa Fuckel = Acladium aterrimum 
ramosa Peck = Acladium aterrimum 
reptans Corda = ? Taeniolella stilbospora 
salicis Fuckel = Taeniolella stilbospora 
sambuci Fuckel = Papularia arundinis 
stilbospora Corda = Taeniolella stilbospora 
tenera Link = Xylohypha nigrescens 
tenuissima Corda = Torula herbarum 
tuberculariae Nees & Nees = Nomen dubium (see p. 835) 
uniformis Peck = Cryptocoryneum condensatum 
velutina Fuckel = ? Melanconium atrum 
vermicularis Corda = Taeniolella vermicularis 


ga Ne re es Us Ne Bea be Bee Dae Rac te se ee Phar es a hag ee De Dh: ae lege Fac dg Nig Je se Joe Veg ge ae Wee Dg ee Si Joa Ib ae gta Joe Nao oe ea 


TRICHOCLADIUM Harz (1871) 

Original species, T. asperum Harz, T. tenellum Harz, T. fuscum (Hall.) Harz (= ‘Diplosporium 
' fuscum Hall.’) 
i Lectotype species, T. asperum Harz 


[Trichocladium asperum Harz, Bull. Soc. Imp. Moscow, 44:125. 1871] 
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Trichocladium opacum (Corda) Hughes, Trans. Brit. Mycol. Soc., 35:154. 1952. 
= Sporidesmium opacum Corda, Icon. Fung., 1:7. 1837 (PR). 
= Xenodochus opacus (Corda) Bon., Handb.... p. 49. Stuttgart. 1851. 
= Clasterosporium opacum (Corda) Sacc., Syll. Fung., 4:387. 1886. 
= Sporidesmium ovoideum Corda, Icon. Fung., 1:7. 1837 (PR). 
= Clasterosporium ovoideum (Corda) Sacc., 4:387. 1886. 
Sporidesmium fasciculare Corda, Icon. Fung., 1:7. 1837 (PR). 
= Clasterosporium fasciculare (Corda) Sacc., Syll. Fung., 4:387. 1886. 
= Bactrodesmium fasciculare (Corda) Mason & Hughes in Rimington, Nat. Hist. 
Scarborough Distr., 1:159. 1953. 
= Sporidesmium pyriforme Corda, Icon. Fung., 1:7. 1837 (PR). 
= Stemphylium pyriforme (Corda) Bon., Handb.... p. 83. Stuttgart. 1851. 


il 


TRICHOCONIUM Corda (1833) = Coelomycetes 
Type species, T. glutinatum Corda 
(= Melanconium Auct. non Link (1809)) 
Trichoconium glutinatum Corda, Sturm's Deutschl. Flora, III (Pilze), Bd 3, Heft 13:73. 
1833 (PR). 
= Melanconium glutinatum (Corda) Rabenh., Deutschl. Krypt.-Flora, 1:45. 1844. 
Trichoconium spp. 
Melanconium sphaeroideum Link ex Fr., Syst. Mycol., 3:488. 1832. 
= Melanconium sphaeroideum Link, Linn. Syst. Plant., IV, 6(2):92. 1825 (DAOM). 


Stilbospora microsperma Pers. [ex ?], Usteri’s Ann. Bot., 15 Stiick:31. 1795 (L). 
= Uredo microsperma (Pers.) Strauss, Ann. Wetterauisch. Ges., 2:112. 1810. 


TRICHODERMA Pers. (1801) 
Original species, T. fuliginoides Pers., T. roseum Pers., T. viride Pers., T. aureum Pers., 
T. nigrescens Pers., T. dubium Pers., T. pyrenium Pers., T. laeve Pers., T. tuberculatum Pers. 
Lectotype species, 7. viride Pers. 
= Aleurisma Link (1809) 
= Pachybasium Sacc. (1885) 


[Trichoderma fuliginoides Pers., Syn. Meth. Fung., p. 231. 1801. Quid ?] 


[Trichoderma pyrenium Pers., Syn. Meth. Fung., p. 233. 1801. Quid ?] 
(= Trichoderma aureum (Tode) Pers., Rémer’s Neues Mag. Bot., 1:92. 1794) 
(= Pyrenium lignorum Tode B aureum Tode, Fungi Mecklenb. Sel., 1:33. 1790) 


Trichoderma sporulosum (Link) comb. nov. 
= Aleurisma sporulosum Link, Mag. Ges. naturf. Freunde, Berlin, 3:19. 1809 (L). 
= Sporotrichum sporulosum (Link) Link, Jahrb. Gewachsk., 1:169. 1818. 
= Sporotrichum polysporum Link, Mag. Ges. naturf. Freunde, Berlin, 7:34. 1815 (B). 
= Pachybasium hamatum (Bon.) Sacc. var. candidum Sacc., Rev. Mycologique, 7:160. 
1885 (B). 
Sporotrichum microspermum Karst., Hedwigia, 31:298. 1892 (H). 
Toiypomyria fungicola Karst., Meddel. Soc. F. F. Fennica, 16:25. 1888 (H). 
= Botrytis gossypina Bres., Ann. Mycol., 18:57. 1920 (UPS). 
[Trichoderma tuberculatum Pers., Syn. Meth. Fung., p. 234. 1801. Quid ?] 
(= Trichoderma tuberculata Pers., Usteri’s Ann. Bot., 15 Stiick:12. 1795) 
[Trichoderma viride Pers., Syn. Meth. Fung., p. 231. 1801] 
(= Trichoderma viride Pers., Rémer’s Neues Mag. Bot., 1:92. 1794) 
(= Pyrenium lignorum Tode a vulgare Tode, Fungi Mecklenb. Sel., 1:33. 1790) 
Nomina Excludenda 
. aureum Pers. = Sporotrichum aureum 
. caesium Pers. see Xylohypha nigrescens 
. dubium Pers. = Acladium dubium 
. globosum Schw. = Conoplea globosa 


. roseum Pers. = Trichothecium roseum 
. spadiceum Schw. = Coniosporium state of Hysterium insidens 


Z: 

I. 

5 

T. = 

T. nigrescens Pers. = X ylohypha nigrescens 

ry 
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T. vulpinum Fuckel = Sporotrichum lanatum (nomen excludendum) 
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TRICHOLECONIUM Corda (1837) = SARcopopiuM Ehrenb. (1818) 
Type species, T. roseum Corda = Sarcopodium circinatum Ehrenb. 


TRICHOSPORIUM Fr. (lapsus calami) see TRICHOSPORUM Fr. 


TRICHOSPORUM Fr. (1825) non D. Don (1822) = Nomen illegitimum 

Original species (Fr., 1849), 7. nigrum (Link) Fr. (= Botrytis nigra Link), T. umbrinum Fr. 
as ‘(Klotzsch)’ (= Botrytis umbrina Klotzsch, nomen, = Sporotrichum inosculans Berk. 
p.p.), T. geotrichum Fr. (= Sporotrichum geochroum Desm.), T. cinereovirens (Schm.) Fr. 
as ‘(Kunz.)’ (= Botrytis cinereovirens Schm. in Kunze & Schm.), T. olivaceum (Link) Fr. 
(= Botrytis olivacea Link), T. flavicans (Link) Fr. (= Botrytis flavicans Link), T. aureum 
(Pers.) Fr. as ‘(Lk.)’ (= Trichoderma aureum Pers.), T. fuluum (Link) Fr. (= Dematium 
ollare Pers.), T. cinnabarinum (Pers.) Fr., (= Dematium cinnabarinum Pers.), T. 
elaeochroum (Fr.) Fr. (= Sporotrichum elaeochroum Fr.), T. conspersum (Link) Fr. 
(= Acladium conspersum Link), T. densum (Ditm.) Fr. (= Botrytis densa Ditm.) 


In 1825 Trichosporum Fr. was described without the mention of any species, 
but twelve were added in 1849; in both publications Fries indexed the name 
as Trichosporium. 


The name Trichosporum is illegitimate for two reasons: (1) it is a later 
homonym; (2) it contravenes Art. 64(1) in that the new taxon Trichosporum 
is based on the type species of Acladium Link, Oidium Link, and Virgaria 
Nees and on other species but the generic name of one of the three was not 
retained. If Trichosporum is regarded as a mere unintentional error for 
Trichosporium then the last mentioned name is illegitimate for the second 
reason given above. In any case Trichospor(i)um should be rejected because 
of its use in different senses and its being a persistent source of error and 
confusion (Art. 65). Names published erroneously as Trichosporium are 
automatically included as Trichosporum in this publication. 


Nomina Excludenda 


arborescens Penz. & Sacc. = Hansfordia arborescens 
crispulum Sacc. & Malbr. = Conoplea fusca 

densum Karst. = Conoplea sphaerica 

effusum (Corda) Sacc. subsp. binucleatum Karst. = Stachybotrys chartarum 
maculosum Sacc. = Asterostomella maculosa 

nigricans Sacc. = Acladium aterrimum 

nigricans Sacc. f. lignicola Sacc. = Rhinocladium lignicola 
olivascens Karst. = Nodulisporium olivascens 

populneum Lamb. & Fautr. = Spadicoides atrum 
selenioides Sacc. & Paol. = Melanographium spinulosum 
splenicum Sacc. & Berl. = Virgaria nigra 

substrictum Karst. = Conoplea geniculata 

tabacinum Sacc. & Roum. = Nodulisporium tabacinum 
tenellum Karst. = Sorocybe tenella 

tortuosum Karst. = Conoplea fusca 


re ee i ee Ba bee ae ha be bar Ihe Ihe De 


TRICHOSTROMA Link (1826) sine speciei nomine 
Abh. K. Akad. Wiss. Berl., 1824:175, 181. 1826. 


TRICHOSTROMA Corda (1829) non Link (1826) 


Type species, T. purpurascens Corda 


[Trichostroma purpurascens Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 2, Heft 9:131. 
1829. Quid ?] 
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Nomina Excludenda 
T. aterrimum Karst. = Colletotrichum dematium 
T. fuscum Karst. = Nomen confusum (see p. 835) 


TRICHOTHECIUM Link (1809), as ‘Thrichothecium’ 

Type species, T. roseum (Pers.) Link 
= Hyphelia Fr. (1825) 

?= Cephalothecium Corda (1838) 

Trichothecium roseum (Pers.) Link, Mag. Ges. naturf. Freunde, Berlin, 3:18. 1809. 
= Trichoderma roseum Pers., Syn. Meth. Fung., p. 231. 1801 (L). 
(= Trichoderma roseum Pers., Rémer’s Neues Mag. Bot., 1:92. 1794) 
= Hyphelia rosea (Pers.) Fr., Syst. Orb. Veg., p. 149. 1825. 
= Puccinia rosea (Pers.) Corda, Icon. Fung., 1:6. 1837. 
= Dactylium roseum (Pers.) Berk., Ann. Mag. Nat. Hist., I, 6:437. 1841. 

?[= Cephalothecium roseum Corda, Icon. Fung., 2:14. 1838] 


TRICHOTHECIUM Link subg. ACROTHECIUM Corda (1838) 
Type species, T. parasitans Corda 
[Trichothecium parasitans Corda, Icon. Fung., 2:10. 1838] 


= Acrothecium parasitans (Corda) Corda ex Streinz, Nomencl. Fung., p. 3. 1862. 
= Blastotrichum parasitans (Corda) Sacc., Syll. Fung., 4:191. 1886. 


TRIMMATOSTROMA Corda (1837) = MELANCONIUM Link (1809) 
Type species, T. salicis Corda = Melanconium salicis (Corda) Hughes 


TRIPOSPORIUM Corda (1837) 
Type species, T. elegans Corda 
Triposporium elegans Corda, Icon. Fung., 1:16. 1837 (PR). 
[= Triposporium ficinusium Preuss, Linnaea, 24:116. 1851] 
= Triposporium boydit Smith & Ramsb., Trans. Brit. Mycol. Soc., 5:168. 1915 (BM). 
= Triposporium pulchellum Héhn., Mitteil. Bot. Inst. Techn. Hochsch. Wien, 6:32. 
1929 (K). 
Triposporium sarcinula Sacc., Michelia, 2:293. 1881 (PAD). 
Nomina Excludenda 
T. boydii Smith & Ramsb. = Triposporium elegans 
T. cambrense Hughes = Actinocladium rhodosporum 
T. ficinusium Preuss = Triposporium elegans 
T. pulchellum Hohn. = Triposporium elegans 
T. strepsiceras Cesati = Ceratosporium fuscescens 
TRUNCATELLA Stey. (1949) = Coelomycetes 
Type species, T. truncata (Lév.) Stey. 
Truncatella angustata (Pers. ex Link) comb. nov. 
= Stilbospora angustata Pers. ex Link, Linn. Spec. Plant., IV, 6(2):95. 1825. 
Stilbospora angustata Pers., Syn. Meth. Fung., p. 96. 1801 (L). 
Uredo angustata (Pers.) Strauss, Ann. Wetterauisch. Ges., 2:112. 1810. 
= Sporidesmium angustatum (Pers.) Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 2, 
Heft 7:49. 1829. 
= Dicoccum truncatum Corda, Icon. Fung., 1:6. 1837 (PR). 
= Phragmotrichum lignicola Corda, Icon. Fung., 2:9. 1838 (PR). 


Truncatella truncata (Lév.) Stey., Bull. Jard. Bot. Brux., 19:295. 1949. 
[= Pestalotia truncata Lév., Ann. Sci. Nat., III, 5:285. 1846] 


UNCIGERA Sacc. in Sacc. & Berl. (1885) 
Type species, U. cordae Sacc. & Berl. 


Uncigera cordae Sacc. & Berl., Atti R. Istit. Ven. Sci., Lett., Arti, VI, 3:741. 1885. 
= Fusisporium uncigerum Corda, Icon. Fung., 2:10. 1838 (PR). 
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Urepo Pers. (1801) = Basidiomycetes (Uredinales) 
Original species: Persoon included 30 species in 1801 of which U. mycophila Pers, is the first. 


Nomen Excludendum 


U. mycophila Pers, = Sepedonium mycophilum 


UROPHIALA Vuill. (1910) = ZyGosporiumM Mont. (1842) 
Type species, U. mycophila Vuill. = Zygosporium mycophilum (Vuill.) Sacc. 


{ VERMICULARIA Tode (1790) ex Fr. (1825) non Ménch (1802) = Nomen 


illegitimum 


Original species, Sphaeria comata Tode ex Fr. (1823) (= Chaetomium comatum (Tode ex Fr.) 


Fr., 1832), S. capillata [Nees] ex Fr. (1825), S. dematium Pers. ex Fr. (1823) 
(= Vermicularia dematium (Pers. ex Fr.) Fr., 1832), S. vermicularia Nees ex Fr. (1825), 
Vermicularia pseudosphaeria Tode ex ?, V. pubescens Tode ex ?, V. hispida Tode ex ?. 


Nomen Excludendum 


V. atramentaria Berk. & Br. = Colletotrichum coccodes 


VERTICILLIUM C. G. Nees (1816/17) 


Type species, V. tenerum Nees = Verticillium state of Nectria inventa Pethybr. 


= Acrostalagmus Corda (1838) 


Verticillium tenuissimum Corda, Icon. Fung., 1:20. 1837 (PR). 


= Acremonium tenuissimum (Corda) Bon., Handb....p.91. Stuttgart. 1851. 


= Verticillium apicale Berk. & Br., Ann. Mag. Nat. Hist., II, 7:101. 1851 (K). 


= Verticicladium apicale (Berk. & Br.) Sacc., Syll. Fung., 4:328. 1886. 


Verticillium vile (Karst.) comb. nov. 


= Sporotrichum vile Karst., Hedwigia, 30:303. 1891 (H). 


Verticillium state of Nectria inventa Pethybr., Trans. Brit. Mycol..Soc., 6:107. 1919, 


— 
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Botrytis aurantiaca Link, Mag. Ges. naturf. Freunde, Berlin, 3:14. 1809 (B). 
Sporotrichum luteo-album Link, Mag. Ges. naturf. Freunde, Berlin, 3:13. 1809 (B,L). 
Verticillium tenerum Nees, Das System... p. 57. Wiirzburg. 1816/17] 
Sporotrichum mycophilum Link, Jahrb. Gewachsk., 1:179. 1818 (B,UPS). 
Sporotrichum lateritium Ehrenb., Sylvae Myc. Berol., pp. 11, 22. 1818 (B). 

= Botrytis lateritia (Ehrenb.) Fr., Syst. Mycol., 3:402. 1832, non Schw. (1832). 

= Verticillium lateritium (Ehrenb.) Rabenh., Deutschl. Krypt.-Flora, 1:100. 1844, 
Botrytis lateritia Schw., Trans. Amer. Phil. Soc., II, 4:281. 1832 (K). 
Sporotrichum hippocastani Corda, Icon. Fung., 1:10. 1837 (PR). 

Acrostalagmus cinnabarinus Corda, Icon. Fung., 2:15. 1838] 

= Stachylidium cinnabarinum (Corda) Bon., Handb....p. 110. Stuttgart. 1851. 
Acrostalagmus parasitans Corda, Icon. Fung., 3:11. 1839 (PR). 

= Stachylidium parasitans (Corda) Bon., Handb....p. 110. Stuttgart. 1851. 


Nomina Excludenda 


”, apicale Berk. & Br. = V. tenuissimum 


. candidum Peck = Costantinella michenert 


VIRGARIA C. G. Nees (1816) 
Type species, V. nigra (Link) Nees 


= Botrytis Pers. [subg.] Virgaria (Nees) Pers, (1822). 


Virgaria nigra (Link) Nees, Das System... p. 54. Wiirzburg. 1816/17. 





i oii 


= Botrytis nigra Link, Mag. Ges. naturf. Freunde, Berlin, 3:14. 1809 (L), 
Sporotrichum nigrum (Link) Fr., Syst. Mycol., 3:416. 1832. 

Trichosporum nigrum (Link) Fr., Summa Veg. Scan., 2:492. 1849. 
Sporotrichum fuliginosum Pers., Mycol. Europ., 1:77. 1822 (L). 

Cladosporium lignatile Schw., Trans. Amer. Phil. Soc., JI, 4:277. 1832 (BPI,K). 
= Virgaria lignatilis (Schw.) Hughes, Can. J. Bot., 31:603. 1953. 


i Wl 


= Botrytis atrofumosa Cooke & Ell., Grevillea, 6:90. 1878 (K,NY). 
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= Virgaria atrofumosa (Cooke & Ell.) Sacc., Syll. Fung., 4:281. 1886. 


= Trichosporum splenicum Sacc. & Berl., Atti R. Istit. Ven. Sci., Lett., Arti, VI, 3:741. 


1885 (PAD). 
Nomina Excludenda 

V. coffeospora Sacc., Rouss., & Bomm. = Nomen confusum (see p. 835) 
V. fuscopurpurea Berk. & Curt. = Virgariella fuscopurpurea 
V. globigera Sacc. & Ell. = Virgariella globigera 
V. indivisa Sacc. = Spadicoides atrum 
V. olivacea Ell. & Ev. = Virgariella fuscopurpurea 
V. uniseptata Berk. & Curt. = Spadicoides binum 


VIRGARIELLA Hughes (1953) 
Type species, V. globigera (Sacc. & Ell.) Hughes 


Virgariella fuscopurpurea (Berk. & Curt.) comb. nov. 


= Virgaria fuscopurpurea Berk. & Curt. in Berk., Grevillea, 3:145. 1875 (K, 


lectotype ‘2173’). 
= Haplaria fusca Cooke, Grevillea, 6:141. 1878 (NY). 
= Virgaria fusca (Cooke) Sacc., Syll. Fung., 4:281. 1886. 
= Virgariella fusca (Cooke) Hughes, Can. J. Bot., 31:654. 1953. 
= Virgaria olwacea Ell. & Ev., Bull. Torrey Bot. Club, 10:97. 1883 (NY). 


Virgariella globigera (Sacc. & Ell.) Hughes, Can. J. Bot., 31:654. 1953. 
= Virgaria globigera Sacc. & Ell. in Sacc., Michelia, 2:578. 1882 (PAD,NY). 


I 


VOGLINOANA O. Kuntze (1891) 


Original species, V. craterioides (Rabenh.) O. Kuntze, ‘?’ V. fruticulosa (Link) O. Kuntze 


(= Dematium articulatum Pers.) 
Lectotype species, V. craterioides (Rabenh.) O. Kuntze 


= Cystophora Rabenh. (1844) non Agardh (1841) 


Voglinoana craterioides (Rabenh.) O. Kuntze, Rev. Gen. Plant., 2:874. 1891. 
[= Cystophora craterioides Rabenh., Deutschl. Krypt.-Flora, 1:76. 1844. Quid ?] 


VOLUTELLA Tode (1790) ex Fr. (1823), non Forsk. (1775) = Nomen illegitimum 


Nomen Excludendum 


V. gilva (Pers.) Sacc. subsp. intricata Karst. = Sarcopodium circinatum 


Xenopus Penz. & Sacc. (1901) = Basidiomycetes (q.v.) 
Type species, X. farinosus Penz. & Sacc. = Basidiomycetes 


XENOSPORIUM Penz. & Sacc. (1901) 
Type species, X. mirabile Penz. & Sacc. 
Xenosporium mirabile Penz. & Sacc., Malpighia, 15:248. 1901 (PAD). 


XYLOHYPHA (Fr.) Mason (1953) 
Type species, XY. nigrescens (Pers.) Mason 
= Hyphelia Fr. subgen. X ylohypha Fr. (1849) 
Xylohypha curta (Corda) comb. nov. 
= Torula curta Corda, Icon. Fung., 6:5. 1854 (PR). 
= Oospora curta (Corda) Sacc. & Vogl. in Sacc., Syll. Fung., 4:24. 1886. 
= Torula olivacea Corda subsp. inops Karst., Hedwigia, 29:272. 1890 (H). 


Xylohypha ferruginosa (Corda) comb. nov. 
= Torula ferruginosa Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 2, Heft 8:89. 
1829 (PR). 
= Torula ellipsospora Corda, Icon. Fung., 1:8. 1837 (PR). 
Oospora ellipsospora (Corda) Sacc. & Vogl. in Sacc., Syll. Fung., 4:24. 1886. 
= Alysidium caesium Fuckel, Symb. Mycol., p. 349. 1870 (G). 
Torula caesia (Fuckel) Sacc., Syll. Fung., 4:251. 1886. 
= Torula cinereovirens Karst., Meddel. Soc. F. F. Fennica, 18:68. 1891 (H). 
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Xylohypha nigrescens (Pers.) Mason in Rimington, Nat. Hist. Scarborough Distr., 1:80 bis. 
1953. 
= Trichoderma nigrescens Pers., Syn. Meth. Fung., p. 232. 1801 (L). 
= Trichoderma caesium Pers., Rémer’s Neues Mag. Bot., 1:92. 1794) 
= Hyphelia nigrescens (Pers.) Fr., Syst. Mycol., 3:212. 1829. 
Torula tenera Link, Mag. Ges. naturf. Freunde, Berlin, 7:40. 1815 (B). 
= Oospora fuliginosa Wallr., Flora Crypt. German., 2:184. 1833 (STR). 
= Torula fuliginosa (Wallr.) Sacc., Syll. Fung., 4:248. 1886. 
Torula pulveracea Corda, Icon. Fung., 2:8. 1838 (PR). 
= Oospora pulveracea (Corda) Sacc. & Vogl. in Sacc., Syll. Fung., 4:24. 1886. 


li 


i] 


ZASMIDIUM Fr. (1849) 
Original species, Z. cellare (Pers.) Fr. (= Racodium cellare Pers.), Z. vulgare (Fr.) Fr. 
(= Racodium vulgare Fr.), Z. tela (Corda) Fr. (= Antennaria tela Corda) 
Lectotype species, ?. Racodium cellare (q.v.) was described by Persoon without mention of 
perithecia or conidia; it is now known to produce a conidial apparatus. R. vulgare is 
unknown to me. Antennaria tela is an Ascomycete. 


ZyYGOsPORIUM Mont. (1842) 
Type species, Z. oscheoides Mont. 
= Pimina Grove (1888) 
= Urophiala Vuill. (1910) 


Zygosporium gibbum (Sacc., Rouss., & Bomm.) comb. nov. 
= Clasterosporium gibbum Sacc., Rouss., & Bomm. in Sacc., Atti R. Istit. Ven. Sci., 
Lett., Arti, VI, 2:455. 1884 (PAD). 
= Pimina parasitica Grove, J. Bot., Lond., 26:206. 1888 (BM). 
= Urophiala parasitica (Grove) A. L. Smith, Trans. Brit. Mycol. Soc., 6:296. 1920. 
= Zygosporium parasiticum (Grove) Bunt. & Mason in Mason, Mycol. Papers, C.M.I., 
o2iss. FOSt. 


Zygosporium mycophilum (Vuill.) Sacc., Ann. Mycol., 9:256. 1911. 

[= Urophiala mycophila Vuill., C. R. Acad. Sci., Paris, 150:883. 1910] 

= Pimina mycophila (Vuill.) A. L. Smith, Trans. Brit. Mycol. Soc., 6:296. 1920. 
Zygosporium oscheoides Mont., Ann. Sci. Nat., I], 17:121. 1842 (KK). 


Part II 
APPENDIX DE NOMINIBUS REJICIENDIS 


Acrostalagmus geniculatus Preuss, Rabenh. Klotzschii Herb. Viv. Myc., No. 
1278, anno 1849, and Linnaea, 24:125. 1851. 

The exsiccatum cited is part of the type collection and bears the following 
description: ‘Caespitulis effusis tenuibus nigris; hyphopodio ramoso, late 
repente, fusco, septato; stipite erecto, fusco-pellucido, in apicem alternatim 
incrassato, rarius ramuloso, septato, apice capituliformi, globulis sporarum 
globosis albis; sporis oblongis albis. Habitat in lignis Alni. Pinka pr. 
Hoyerswerda’. 

The Herb. B and FH copies of this exsiccatum have been examined. The 
‘caespitulis’ refers to a colony of various molds, the major components of 
which are Cacumisporium capitulatum (Corda) Hughes, [Japlographium 
conidiophores of Hyaloscypha dematiicola (Berk. & Br.) Nannf., Choridium 
sp. and unattached hyaline, oblong-ovate spores which are very probably 
ascospores. The ‘globulis ... albis’ refers undoubtedly to the slimy heads 
of the Haplographium and the young heads of the Cacumisporium and perhaps 
also to the heads of Chloridium. The only spores present which could have 
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been described as ‘oblongis albis’ are the hyaline oblong-ovate spores which 
are 16-19.5 X 8.5-9.7 and which bear no obvious scar: these spores are 
ornamented with raised reticulations. 

Acrostalagmus geniculatus is regarded as a nomen confusum. 


Aleurisma bulbosorum Link, Mag. Ges. naturf. Freunde, Berlin, 7:38. 1815. 

Link described his species as follows: ‘acervis minutis globosis albis. In 
bulbis Hyacinthorum aquae impositis et putrescentibus. Acervi capite 
aciculae minores’ 

The type collection in Herb. B is labelled ‘Aleurtsma bulbosorum Rost. 
[scr. Link]. Hb. Link [Fries, Systema] III. 453 [scr. ?]’. It consists of bulb 
scales bearing white pustules which are the ‘acervis minutis globosis albis’ 
of the diagnosis. These are aggregations of mineral matter which dissolve 
entirely in lactic acid. The ‘Acervi capite aciculae minores’ undoubtedly 
refers to the bunches of acicular crystals on the bulb scales and which do not 
dissolve in lactic acid. 

Aleurisma bulbosorum is a nomen dubium. 


Campsotrichum cinnamomi Corda, Icon. Fung., 4:28. 1840. 

Corda described his species on the leaves of Cinnamomum, collected by 
Dr. Helfer at Tenasserim [Burma]. The type collection in Herb. PR (No. 
155396) is labelled ‘Campsotrichum cinnamomi. Tenasserim. Helfer’ by Corda. 

The ‘hyphopodio floccoso, ramoso, floccis ramulisque septatis ...’ and 
the ‘floccis simplicissimis, subulatis ... erectis’ of the diagnosis are based 
on the repent mycelium and the mycelial setae respectively of what is very 
probably a Meliola. The ‘sporis numerosis, minutis, ovatis, albis’ of the 
diagnosis refers to minute conidia of some fungus found abundantly on the 
colonies of the supposed Meliola. 

Campsotrichum cinnamomzi is a nomen confusum. 


Conrosportiopsis Speg. (1918) 

Type species, C. fumago (Schw.) Speg. 

Contosporiopsis fumago (Schw.) Speg., Physis, 4:291. 1918. 

= Fusidium fumago Schw., Trans. Amer. Phil. Soc., II, 4:300. 1832. 

= Coniosporium fumago (Schw.) Sacc., Syll. Fung., 4:242. 1886. 

Schweinitz described his species as follows: ‘late effusum in foliis vigentibus 
Ribidis, Nazareth. F. acervis effusis, aterrimis, ..., compositi sunt, ex 
innumeris nudis atris pellucidis sporidiis, brevibus fusiformibus curvatis, 
obscure septatis, utrinque interdum subacutis, interdum obtusatis’. 

The type collection in Herb. PH is labelled by Schweinitz ‘Fusidium Fumago 
Lv S. Nazareth in Hort. Fusidium fuliginis L v S. in foliis ribidibus’. A 
preparation of this indicates that the name is based upon a deposit of xylari- 
aceous ascospores. 


Fusidium fumago and Coniosporiopsis, of which F. fumago is the type 
species, are both momina confusa. 
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Coniosporium nitidum Karst., Rev. Mycol., 7:107. 1885. 

Karsten described his species ‘in foliis languescentibus Viciae sativae in 
Mustiala, m. septembri’ .. . ‘conidia ovalia, nitida, atra (sub micr. fusca), 
longit. 30-33 mmm., crassit. 15-18 mmm. _Basidia obsoleta’. 

The type collection in Herb. H is labelled ‘Coniosporium nitidum Karsten, 
Mustiala in Vic. sat. P.Kn. 26 Sept. 1866. [Conidia] fuscae 33 X 16, 33 X 
18, 30 X 15’. The fungus consists of aggregations of ascospores of a Podo- 
spora. The appendages of the ascospores are collapsed and cannot be made 
out in my preparation. The large, brown-walled cell of the ascospores 
measures 29-42 X 19.4-22u: a few smaller ascospores are mixed with these, 
21.5-22.5 X 13, and are either dwarf spores of the same species or asco- 
spores of another Podospora. 


Coniosporium nitidum is a nomen dubium, 
Fusidium fumago Schw. see Coniosporiopsis Speg. 


Gymnosporium aterrimum Corda, Icon. Fung., 2:1. 1838. 

Corda described his species as follows: ‘epixylum, aterrimum, acervulis 
minutis punctiformibus, pulveraceis subimmersis; sporis crebris globosis et 
obovatis; episporio subdiaphano olivaceo-viridi; nucleo compacto, obscuro, 
brunneo. Long. spor. 0,00031 p.p.p. [ca. 8.24]. Wohnt auf den Zellen der 
Markstrahlen und des Markes junger faulenden Aeste der Salix alba am 
Moldauufer bei Kuchelbad unfern Prag.’ 

The type collection in Herb. PR (No. 155524) is labelled by Corda ‘Gymno- 
sporium aterrimum Ca. in medulla Salix. Lawist.’ Examination of this 
indicates that Corda’s species is based on insect frass which is composed in 
part of conidia. These conidia agree with those illustrated by Corda. They 
are lenticular, smooth, pale brown with a hyaline rim, and 6.5-7.7 w in dia- 
meter; very probably these are the conidia of Papularia arundinis (Corda) 
Fr. 


Gymnosporium aterrimum is a nomen confusum, 


Gymnosporium biguttatum Corda, Icon. Fung., 2:1. 1838. 

Corda’s diagnosis is as follows: ‘acervulis gregarius, deplanatis, pulveraceis 
olivaceo-atris; sporis magnis, oblongis, utrinque rotundatis, curvatis, subdia- 
phanis, olivaceo-fuscis; episporio glabro, nucleo guttulis plerumque duabus 
repleto. Longit. spor. 0,00047—0,0005. p.p.p. [ca. 12.5-13.3 uJ. Wohnt auf 
faulendem Baste der coniferen; Brezina, Herrschaft Radnitz, Béhmen, in 
Herbste 1837’ 

The type collection in Herb. PR (No. 155523) is labelled by Corda ‘Gymnosp. 
biguttatum Ca. Brezina in Pino [bark]’. The diagnosis and illustration are 
based on deposits of insect frass; some of these are composed of xylariaceous 
ascospores which are 12.9-14.5 uw long. 
Gymnosporium biguttatum is a nomen dubium. 
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Gymnosporium xylographoides Corda, Icon. Fung., 1:1. 1837. 
= Contosporium xylographoides (Corda) Sacc., Sylloge Fungorum, 4:241. 
1886. 

Corda described his species as follows: ‘atrum; acervulis linearibus, minutis, 
brevissimis, sporis oblongis fuscis guttulo oleoso repletis. Long. spor. 0,00024 
p-p. [ca. 6.5]. Hab. in ligno sicco prop. Reichenberg, Boh.’ 

The presumed type collection in Herb. PR (No. 155528) is labelled ‘Stilbo- 
spora xylographoides Ca. |scr. Corda] RH [scr. ?]’. The fungus is on bare 
wood and in the form of black pustules. These are composed entirely of 
smooth, oval, brown, thick-walled spores measuring 5.5-6.7 X 3.6-4.0y, 
each of which has a longitudinal germ slit. I found no conidiophores, and 
sections revealed no immersed pycnidia beneath the pustules. The spores 
are probably xylariaceous ascospores which have been deposited on the 
substratum in the form of insect frass. 

Gymnosporium xylographoides is a nomen dubium. 

HaAtysium Corda 

Type species, H. atrum Corda 
Halysium atrum Corda, Icon. Fung., 1:17. 1837. 

Acladium halysium Bon., Handb....p. 87. Stuttgart. 1851. 
Monotospora atra (Corda) Sacc., Syll. Fung., 4:300. 1886. 
Corda described the genus and single [type] species as follows: ‘Flocci 


Il 


Il 


erecti, articulati, monilioidei; sporis simplicibus, continuis, primum latera- 
liter innatis, dein deciduis ...H. atrum .. . floccis nanis atris . . . ; articulis 
5-6, rotundatis; sporis maximis, luteis, ovatis, basi acutis ... Magn. spor. 
0,00075—0,00116 p.p. [ca. 20-314]. Hab. in ligno putrido prope Reichen- 
berg’. 
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Fic. 3. Halysium atrum: so-called ‘flocci’ and ‘sporis’ from the type collection in 
Herb. PR; X 1000. 








wh 
(Pe 
nie 
bre 


seh 
sol 


ist. 


alt 
col 


spl 
M: 


M 


ge 
irr 
tu 


sel 
Pr 


mi 
bo 
sq 
an 
m 
se 
th 
an 


no 


Py 
m 
Ww 


de 














HUGHES: HYPHOMYCETES 829 


Examination of the type collection (Fig. 3) in Herb. PR indicates that 
what Corda figured and described as ‘flocci’ are the conidia of Torula herbarum 
(Pers.) Link. The ‘sporis’ of Corda’s diagnosis are the conidia of Acremo- 
niella atra (Corda) Sacc: these measure 22.6-31 X 19-22.6u and are pale 
brown. No conidiophores of the Acremoniella were seen. 

Bonorden (loc. cit. supra) stated ‘Die Hyphen dieser Art sind artikulirt und 
sehen aus wie Torula phaea [Corda = Torula herbarum], die obovalen Sporen 
sollen aber seitlich aus denselben hervorkommen, daher kein Grund vorhanden 
ist, daraus eine eigene Gattung zu machen’. 

Corda’s Halysium has received little attention in the last hundred years 
although Vuillemin (Bull. Soc. Sci. Nancy, II], 11:167. 1911) made the 
combination fH. sphaerocephalum (Berk. & Br.) Vuill. (= Monotospora 
sphaerocephala Berk. & Br.). 


Halysium Corda and its type species are considered to be nomina confusa. 


MEROSPORIUM Corda 

Type species, M/. minutum Corda 
Merosporium minutum Corda, Sturm’s Deutschl. Flora, III (Pilze), Bd 3, 

Heft 12:45. 1831/2. 

Corda described the genus and the single [type] species as follows: ‘Char. 
gen.: Sporae continuae simplices, fusiformes, floccis septatis abbreviatis 
irregulariter inspersis, in globulos erectos conglobatae. Merosporium minu- 
tum ... M. globuli plus minus oblongi, medio constricti erecti atri, vix 
conspicul; sporis ovato-fusiformibus acutis magnis fuligineis; floccis septatis 
semipellucidis concoloribus ... Wohnt auf dem Baste der Nadelhélzer. 
Prag in Holz-garten. 1830’. 

The type collection in Herb. PR (No. 155580) is labelled ‘Merosporium 
minutum Ca’ by Corda. The fungus consists of black, subglobose to ovate 
bodies which are insect frass on the inner surface of conifer bark. When 
squashed, the frass readily disintegrates into its components and the appear- 
ance is exactly that of Corda’s illustration. The frass is composed of frag- 
ments of short, septate, brown hyphae and brown, ovate-fusiform, non- 
septate spores. The spores show no obvious scar and may be ascospores; 
they measure 10-13.5 XK 6-6.5y. I see no evidence to indicate that hyphae 
and spores belong to the same fungus. 

Merosporium Corda and its type species M. minutum are considered to be 
nomina confusa. 


Mucumoria Sacc. (1906) 

Type species, M. portoricensis Sacc. 

Muchmoria portoricensis Sacc., Ann. Mycol., 4:277. 1906. 

Saccardo described the single [type] species on corticated branches from 
Porto Rico. According to the diagnosis this supposed dematiaceous hypho- 
mycete should comprise upright septate conidiophores (180-200 XK 8-94) 
which are terminally swollen into a vesicle (40-42 X 26-30) producing 
dark-colored, 1-septate, ovate-ellipsoid spores (22 X 11m) on 3 to 4 long 
denticles. 





830 CANADIAN JOURNAL OF BOTANY. VOL. 36, 1958 


From the type collection in Herb. PAD it can be seen that the name Much- 
morta portoricensis is based on the conidiophores of Hyalopus griseus Berk. & 
Curt. and the pycnospores of Botryodiplodia theobromae Pat. which were 
regarded by Saccardo as developing on the denticulate swollen ends of the 
hyphomycetous conidiophores. Numerous stromata of the Botryodiplodia 
are present on the type collection with abundant pycnospores lying on the 
surface of the host. The Hyalopus griseus has developed for the most part 
around such stromata. The material has suffered badly from attack by 
insects but in addition to the conidiophores, a few of the true conidia of the 
H. griseus have been seen: these measure 3.8-4.8 K 1.3. The Botryodiplodia 
pycnospores measure 16.2—22.6 X 9.7—11.3, are reddish-brown and con- 
spicuously longitudinally striate. 

Hyalopus griseus is known in Herb. DAOM from its type collection (pre- 
served in Herb. K), collected in South Carolina, U.S.A., and also from four 
other collections and pure cultures from West Virginia, U.S.A., The fungus 
is listed on p. 780, as the Basidiobotrys conidiophores of Hypoxylon punctulatum. 

Muchmoria and its type species M. portoricensis are considered to be 
nomina confusa. 


PLEuROPYXIS Corda 

Type species, P. microsperma Corda 
Pleuropyxis microsperma Corda, Icon. Fung., 1:23. 1837. 

Corda described the single species assigned to the new genus Pleuropyxis 
Corda as follows: ‘effusa, coactilis, fusca; floccis adscendentibus, laxis, longis- 
simis, flexuosis, simplicissimis, septatis, diaphanis fuscis; peridiis subovatis, 
rugulosis, atro-fuscis, irregulariter ruptis, intus sporis lunulatis, minutis, 
obtusis albis. Magn. spor. 0,00009 p.p. [ca. 2.2 4] Crass. flocc. 0,00014 p.p. 
[ca. 4]. Hab. in ligno nudo betulino putrido prope Reichenberg’. 

The presumed type collection in Herb. PR (155600) is labelled ‘A ntennaria 
microsperma Ca [scr. Corda] R [scr. ?]'. The colony is composed of a tangle 
of rarely branched, anastomosing, long, distantly septate, brown, rough- 
walled, sterile hyphae which are 3.2—4.2 4 wide. Mixed up with the hyphae 
are numerous oval, brown particles of insect frass: these are the ‘peridiis 
subovatis ... .’ of the diagnosis. When squashed the particles break up into 
their constituent elements of hyphal fragments and spores of various kinds. 
In my preparation there is to be found a cirrus of sausage-shaped spores 
enveloping some of the tangled hyphae: because the preparation was mounted 
in glycerine-jelly the cirrus has not broken up as would very probably be 
the case with a liquid mountant. The spores are hyaline, 2.0-2.5 X 0.7- 
0.84 and are undoubtedly the spores of Corda’s diagnosis. The spores 
show no connection with the hyphae and it is very likely that the cirrus 
is one that developed from a Cytospora-like pycnidial fungus. 


Pleuropyxis Corda and its type species P. microsperma are nomina confusa. 
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ScOLIcoTRICHt™ Kunze in Kunze & Schm. 

Type species, S. virescens Kunze in Kunze & Schm. 

Scolicotrichum virescens Kunze in Kunze and Schm., Myk. Hefte, 1:10. 1817. 

Kunze described his fungus on twigs of Prunus cerasus in Germany. The 
generic characters were given as ‘Thallus e floccis decumbentibus, vermi- 
formibus, haud septatis. Sporidia oblonga, opaca, uniseptata, inspersa’. 

In Herb. B is preserved what is undoubtedly the type collection (Fig. 4): 
it is labelled ‘Skolikothecium m. virescens in Pruno Pado. Lusatiae. vere. 
Flocci vermiformes, membrana duplici. Sporid. opaca uniseptata locus pone 
Trichothecium |scr. Kunze] [Fries, Syst. Mycol.] III, 449 [ser. ?]’. The 
specimen consists of a short twig split longitudinally: this bears twig hairs 
and groups of immersed pycnidia. A preparation made from a scraping of 
part of the twig presents, under the low power of a microscope, an appearance 
which is extremely reminiscent of Kunze’s illustration of his Scolicotrichum. 
Further examination reveals that the ‘sporidia’ of the diagnosis are the 
pycnospores of a Diplodia, probably D. padi Brun. These are brown, 1- 
septate, rarely 2-septate, with the upper cell shorter and broader than the 
lower, and they measure 22.5—26(30) X 9-10.5(12.3)u. The ‘flocci’ of 
Kunze’s diagnosis obviously refers to the straight or more usually irregularly 
bent or curved, non-septate, thick-walled twig hairs. 


Scolicotrichum, and its type species S. virescens are nomina confusa. 




















Fic. 4. Scolicotrichum virescens: so-called ‘flocci’ and ‘sporidia’ from the presumed type 
collection in Herb. B; 100. 
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Septonema hormiscium Sacc. var. angustius Sacc., Michelia, 2:559. 1882 
(Fungi italici n. 923) 

Saccardo described his variety as follows: ‘Catenulis angustioribus, nempe 
150 X 6-8; conidiis apicalibus tenuioribus, 1—3-septatis, 7-8 X 4-5; infe- 
rioribus 7—8-septatis, 30-40 K 6-8yu. Hab. in ligno denudato in sylva Mon- 
tello, Aut. 1874’. 

The collection that I regard as the type is preserved in Herb. PAD labelled 
by Saccardo ‘Septonema, Clasterisporium, Quercus, M [onte] llo. 74.9. Sept. 
Hormiscium’. This bears a mixture of two fungi which accounts for the 
diagnosis and Saccardo’s illustrations. The two hyphomycetes are Bispora 
betulina (Corda) Hughes and a Sporidesmium whose conidia bear irregularly 
placed shallow constrictions along their length to give the aspect of a ‘Septo- 
nema’. ‘The long conidia taper towards the apex and I conclude that Saccardo 
assumed the small 1- to 3-septate Bispora conidia to be the detached contin- 
uations of the very long conidia of the Sporidesmium. The long conidia 
have not been seen to have fragmented into the 7—8-septate portions that 
one would expect from Saccardo’s diagnosis. In his illustrations Saccardo 
figured loose, small [Bispora] conidia and entire, large | Sporidesmium| conidia. 

Septonema hormiscium var. angustius is a nomen confusum. 


Sporostachys anceps Sacc., Atti Accad. Sci. Ven.-Trent.-Istr., II], 10:92. 1917. 
= Melanographium anceps (Sacc.) Sacc., Syll. Fung., 25:937. 1931. 

Saccardo described S. anceps as the second of two new species of his new 
genus Sporostachys. The synnemata were described as 600-1000 uw long with 
globose to obovate verrucose spores measuring 40 X 30 w (rarely 74 X 23 y). 
The fungus was found on rotten fruits of Arenga saccharifera, Los Banos, 
Philippines, July 1914 (C.F. Baker 3654 ex parte). 

The type collection in Herb. PAD is labelled ‘Sporostachys anceps Sacc. 
sp. n. Arenga saccharif. Banos. July ‘14. No. 3654’ with accompanying spore 
measurements which are identical with those of the diagnosis. 

No synnemata were found on the poorly preserved dried fruits but a few 
were gleaned from the debris in the packet. These synnemata had conidia 
attached to them indicating that this fungus is Melanographium spinulosum 
(Speg.) Hughes: the conidia are more or less kidney-shaped, flattened in 
side view, possess a germ slit, and measure 14.8-17.5 & 9.7-11.3 pw. 

Scrapings of the fruits yielded abundant conidia which match those of 
Saccardo’s diagnosis: they are obovate, being composed of a lower conical 
thin-walled, hyaline to subhyaline cell bearing a basal conidium scar, and an 
upper thick-walled, verrucose, pale brown to brown cell. These conidia 
measure 32.5-48.6 &K 22.6—35.6 wand are certainly the conidia that Saccardo 
figured on the packet containing the type collection. Even in the absence 
of the true conidiophores, these conidia can be identified quite readily as 
those of Chlamydomyces palmarum (Cooke) Mason. Saccardo’s fungus, 
therefore, is based on two discordant elements, the synnematous conidio- 
phores of the Melanographium and the chlamydospores of the Chlamydomyces. 

Sporostachys anceps is a nomen confusum. 
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Sporotrichum bombacinum Link, Mag. Ges. naturf. Freunde, Berlin, 7:36. 
1815. 

= Alytosporium bombacinum (Link) Ehrenb., Sylvae Myc. Berol., p. 

11. 1818. 

= Athelia bombacina (Link) Pers., Mycol. Europ., 1:85. 1822. 

Link described his species as ‘effusum, tenuissimum, densiusculum album, 
floccis tenerrimis septatis. In foliis dejectis, quae instar telae araneae investit, 
sporidiis obscuris’. 


The type collection in Herb. B bears a brief description not unlike that 
given above. The thin white encrustation is composed for the most part of 
a thin but dense deposit of spores; these have been identified as basidiospores 
by Drs. R. Macrae and L. Weresub. 


Sporotrichum bombacinum is a nomen dubium. 


Sporotrichum hypnophilum Pers., Mycol. Europ., 1:78. 1822. 

Persoon described his species as follows, ‘opacum, obscure pallidum sub- 
compactum, sporulis grumosis albidis. Autumno passim ad Hypna majora 
invenitur, caespitulos complanatos, non equidem magnos sistit’. 

The presumed type collection in Herb. L (No. 910, 262-585) is labelled 
‘Sporotrichum hypnophilum. Mycol. Europ. p. 78’ by Persoon. All | 
could find on the substratum of moss was a tufted brown growth near the 
base of the moss plants. These tufts comprise a well-developed protonema 
formed of thick brown filaments with characteristic oblique septa. I saw 
no ‘sporulis grumosis albidis’. 


Sporotrichum hypnophilum is a nomen confusum. 


Sporotrichum laetum Link, Jahrb. Gewachsk., 1:174. 1818. 
Link described his species as follows: ‘caespitibus tenuibus late effusis, 
floccis raris albis, sporidiis copiosissimis minutis globosis. In dem Zwischen- 


rdumen von gehauenem Holze findet sich dieses Gewadchs .... von einer 
hochgelben Farbe ... Die Flocken erscheinen erst, wenn man das Pulver 
unter dem Vergrésserungsglase zerdriickt, in geringer Menge .. .’ 


Later, Link (Linn. Spec. Plant., IV, 6(1):9. 1824) compiled the species 
and wrote ‘Lectum Rostockii (Lk.)’. 

The presumed type collection in Herb. B is labelled ‘Sporotrichum laetum 
Rost. [scr. Link] Hb. Link [ser. ?]’ and consists of a small chip of wood bearing 
a bright yellow encrustation. 

A preparation was made in lactic acid tinged with cotton blue and this 
showed the growth to consist of scanty hyphae heavily encrusted with yellow 
crystals. The yellow crystals dissolved almost completely in the lactic acid 
and exposed the hyphae. The fact that the hyphae (‘Flocken’) are hidden 
by the crystals (‘Pulver’) and are visible only when the crystals are removed 
was mentioned by Link. 


Sporotrichum laetum is a nomen dubium. 
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TETRACOLIUM Kunze in Link 

Type species, T. tuberculariae (Nees & Nees) Kunze in Link 
Tetracolium tuberculariae (Nees & Nees) Kunze in Link, Linn. Spec. Plant., 

IV, 61(1):125. 1824. 

= Torula tuberculariae C. G. Nees & T. F. L. Nees, Nova Acta Acad. 
Caes. Leop., 9:247. 1818. 

The Nees brothers described their species ‘in Tubercularia vulgari, Lipsiae 
a D. Kunze semel inventa mense Augusto 1816 nobisque benevole commu- 
nicata’. Torula tuberculariae became the single [type] species of Tetracolium 
Kunze in 1824. 

In Herb. B two packets which contain parts very probably of the type 
collection are labelled: 

1. ‘Torula tuberculariae Nees in litt. Tetracolium tuberculariae m. Hab. in 
Tuberc. vulg. superficies immersum [scr. Kunze] E. Hbr. Link [scr. ?].’ In 
1824 Link stated that he had seen a specimen of Tetracolium tuberculariae 
and this may be it. 

2. ‘Torula Tuberculariae Nees pl. missit. Tetracolium tubercular. Kz. msc. 
Tuberc. vulg. Lips. [scr. Kunze] E. Hbr. Ehrenberg [Fries, Syst. Mycol.] 
III. 503 [scr. ?] dedit auctor. Tetracolium Tuberculariae Kunze, Torula Tuber- 





culariae NE. [scr. possibly Ehrenberg]’. Fig. 5. 
@| C) | 
I Q 
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Fic. 5. Tetracolium tuberculariae: [conidia] from the presumed type collection ‘E. 
Hbr. Ehrenberg’ in Herb. B; 250. 


Each packet contains a piece of bark bearing typical conidial fructifications 
of Nectria cinnabarina (Tode ex Fr.) Fr. (= Tubercularia vulgaris). On the 
surface of or very slightly immersed in the pustules are found some 4-celled 
spores. No scars of attachment could be found on the spores so I consider 
them to be ascospores which have been discharged on to the fructifications. 
Some ascospores are also to be found scattered on the surface of the bark. 

The ascospores have a clear region at each end and the outer pellicle en- 
closes four conspicuous cells. ‘The lumen of each cell is characteristically 
angular in outline but sometimes rounded. Ascospores are subhyaline to 
very pale brown and the wall surrounding the lumen of each cell is brown 
to dark brown; they measure 48-58 X 14.2-15.1y. Occasional ascospores 
lying on the bark show a single lateral germ tube up to 20 u long, developing 
from one of the central cells, and it appears in some instances that the germ 
tube has penetrated the host tissues. 


Tetracolium Kunze and its type species, 7. tuberculariae, are nomina dubia. 
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Torula lechleriana Sacc., Michelia, 1:131. 1878. 
= Hormiscium lechlerianum (Sacc.) Sacc., Syll. Fung., 4:265. 1886. 

Saccardo described his species ‘Torula (Antennariae) Lechleriana’ on living 
leaves of Myrcia lechleriana from Chile, with hyphae ‘filiformibus repentibus 
remote septatis, circ. 8 cr. tortuosis, ramulosis; conidia in catenulas cylind- 
raceas sursum acutatas .... diam. 15-20p’. 

The type collection is preserved in Herb. PAD. The black sooty mold 
on the leaves is composed of a mixture of two species. In one, the hyphae 
are brown, 6.5-10 wu wide, and composed of long cylindrical cells which show 
no constriction at the septa. This is undoubtedly the mycelium as described 
by Saccardo and the occasional Tripospermum conidia in the preparation 
were very probably produced on it. The second fungus present is composed 
of branching brown hyphae, up to 30 wide at the base, narrowing towards 
the distal ends at which the cells are about 6.54 wide. The hyphae are 
strongly constricted at the septa so that the cells are more or less barrel- 
shaped or even subspherical. These cells were considered to be conidia by 
Saccardo but this is not so. 

Torula lechleriana Sacc. is a nomen confusum. 


Torula tuberculariae Nees & Nees see Tetracolium 


Trichostroma fuscum Karst., Meddel. Soc. F. F. Fennica, 14:100. 1882. 

Karsten’s diagnosis runs in part as follows: ‘Sporodochia . . . verruciformia 
... atrofusca ... hyphis undique erumpentibus, dilute olivaceo-fuscis, erectis, 
septatis, 6 mmm. crassis. Conidia oblongata, ellipsoidea vel ellipsoideo- 
sphaeroidea, hyalina, longit. 4-6 mmm., crassit. 2-4 mmm. In caulibus 
aridis (Solidaginis canadensis ?) in horto Mustialensi, m. Majo 1867’. 

The type collection, in Herb. H, is labelled by Karsten ‘Trichostroma 
fuscum Karst. [hyphae] fuligin. pelluc. [conidia] obl. vel ell. vel sph.-ell. hyal. 
P. A. Karsten. 20 maj 1867. Mustiala’. The collection consists of herbaceous 
stems bearing raised, serially arranged sporodochia which are composed of 
densely crowded young conidiophores. Occasional conidiophores show a 
terminal conidium scar which has been pushed aside by subterminal growth; 
a few rough-walled, 1-septate conidia are also present indicating that the 
fasciculate conidiophores are those of Cladosporium. In the preparation 
are also to be found some loose hyaline oval conidia but their origin could 
not be determined; they measure 4 X 2.4 and are probably the ones Karsten 
considered to have developed from the brown crowded conidiophores. The 
diagnosis is based on two distinct fungi. 

Trichostroma fuscum Karst. is a nomen confusum. 


Virgaria coffeospora Sacc., Rouss., & Bomm. in Sacc., Atti R. Istit. Ven. 
Sci. Lett., Arti, VI, 2:455. 1884. 

This species was described as ‘Effusa setulosa-velutina, atra; hyphis assur- 
gentibus, rigidulis, sursum acutis, remote septatis, fuligineis, subsimplicibus; 
conidiis . . . ovoideis, plano-convexis (coffeiformibus), 10 K 5... fuligineis. 
In ligno putri fagineo. [Bruxelles]’. 
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Part of the type collection in Herb. PAD is labelled ‘Virgaria coffeospora 
R.S. In ligno Fagi. Bruxelles. M.R. [conidia] 10 X 5 fulig. [scr. Saccardo] 
21 [scr. ?]’. It is concluded from the type that the name is based on xylar- 
iaceous ascospores and effete conidiophores of a Chloridium. The ascospores 
measure 10-13 XK 4.2-5.8 uw. 


Virgaria coffeospora is a nomen confusum. 
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AN APPARATUS FOR SURFACE STERILIZATION OF ROOT 
TIPS! 


V. SLANKIS? 


Abstract 


An apparatus for surface sterilization of root tips is described. This apparatus 
makes sterilization more accurate and considerably more efficient compared 
with methods previously employed. It can be successfully used under field 
conditions. 


Introduction 


Research on root diseases and particularly research on mycorrhizal symbi- 
osis is closely linked with studies of the taxonomic and physiological behavior 
of the microorganisms involved. Such studies require the isolation of these 
organisms in order to obtain them in pure cultures. For this purpose small 
fragments of infected roots or root tips must be surface sterilized with a 
disinfectant before they are placed on a suitable agar medium. The surface 
sterilization is necessary to kill the secondary fungi and bacteria located on 
the surface, which otherwise rapidly overgrow the medium and thus comple- 
cate the isolation of primary microorganisms from the tissues. 

Generally, surface sterilization has been undertaken as follows: selected 
root tips or tissue fragments are dipped for a short time in a dish containing 
disinfectant solution, and then, to remove traces of the sterilizing agent, 
the root tips are dipped and washed in several (usually three) dishes contain- 
ing sterilized distilled water (1, 2, 3, 4). This method, however, has several 
disadvantages. It is cumbersome, since each root tip must be manually 
transferred through several dishes, a procedure which makes accurate timing 
of the sterilization difficult. Moreover, with each transfer of the sterilized 
material, the distilled water becomes increasingly polluted with the disin- 
fectant. Furthermore, repeated lifting of the covers of the dishes may permit 
the sterilized water to become contaminated by air-borne spores and bacteria. 
This paper describes an apparatus (Fig. 1) which permits a simpler, more 
accurate, and considerably more efficient sterilization of root surfaces. 


Description of the Apparatus 


The main body of the apparatus is a fixed column consisting of a terminal 
bulb and several sterilization compartments (Fig. 2A). Adjoining parts of 
this column communicate through droppers (Fig. 2A, 3). Each compartment 
has a removable sterilization dish (Fig. 2A, 5) composed of a glass ring to 
which is sealed a glass rod forming a handle (Fig. 2B, a, d). The bottom of 
the dish is a disk of capillary tubing (Fig. 2B, c) inserted to provide a plat- 
form on which the rootlets can be placed for treatment. In order to prevent 
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Fic. 1. Complete apparatus for the surface sterilization of root tips (x4). 

AC,, AC2, adjustable clamps; AT, atomizer; F1, Fe, flasks with sterilized distilled water 
and sterilizing agent; 11, I, terminal inlets; S;, S:, siphons; SC,, SCs, spring clamps; ST, 
stopper; TI, transfer inlet; W, waste vessel. 
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the rootlets from being washed down, the upper end of the capillary tubing 
disk is covered with loosely woven nylon cloth (Fig. 2B, 6). The handle of 
the sterilization dish projects through a cork stopper (Fig. 2A, 9) by which the 
sterilization compartment is closed and which holds the sterilization dish in 
the proper position (cf. Fig. 2A) during the sterilization procedure. 

The sterilizing solution and the distilled wash water are supplied from two 
flasks (Fig. 1, Fi, F2) or bottles through siphons (Fig. 1, S:, S:) which connect 
the reservoirs with the two terminal inlets (Fig. 1, 11, I2) of the column. Through 





All measurements 


a mm 


























Fic. 2. Sectional drawing of sterilization column and sterilization dish. 

A. Vertical section of the column with sterilization dishes in upright position (X 4). 
B. Detail of sterilization dish (X}). C. Detail of last sterilization compartment in 
transverse section illustrating introduction of a rootlet through the transfer inlet into the 
sterilization dish (X 4). 

1, terminal inlet; 2, terminal bulb; 3, dropper; 4, sterilization compartment; 5, steril- 
ization dish; 6, window; 7, drainage outlet; 8, supporting rod; 9, cork stopper; 10, transfer 
inlet; 11, brush; a, glass ring; 6, nylon cloth; c, capillary tubing disk; d, rod handle. 
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these inlets the solutions are introduced dropwise into the bulb, pass through 
the first dropper (Fig. 2A, 3) into the first sterilization dish, and thence drop- 
wise from dish to dish through the other connecting droppers. The last 
sterilization compartment has a drainage outlet (Fig. 2A, 7; 2C, 7) through 
which used solutions pass into a waste vessel (Fig. 1, W). 

Each sterilization compartment has a transfer inlet (Fig. 1, TI; Fig. 2C, 
10) through which, by means of a camel’s hair brush (Fig. 2C, 11), the con- 
taminated rootlets are introduced, and placed on the platform of the sterili- 
zation dish. During this procedure the sealed end of the compartment 
(Fig. 2A, 6; 2C, 6) serves as a window through which the manipulation of 
objects can be observed. For this reason, the inner and outer glass surfaces 
of the sealed area must be made smooth to avoid aberration during obser- 
vation. Several root tips can be placed on each of the platforms and all 
simultaneously sterilized. Thus the efficiency of the sterilization is consider- 
ably increased and a large number of root tips can be treated in a relatively 
short time. 

The rate of flow of the solutions is regulated with adjustable clamps (Fig. 1, 
AC,, AC2); thus, drops are released through the system of droppers and steri- 
lizing dishes at any desired rate. The narrow capillary bore in the platform 
reduces the speed of drainage through the bottom of the dish so that each 
new drop of sterilizing solution, before draining away, momentarily covers 
the root tips. Surface sterilization is, therefore, extremely effective and 
uniform. Similarly effective is the removal of disinfectant residue from the 
surface of the sterilized roots by successively falling drops of wash water 
which remove all trace of the sterilizing agent thoroughly and in a relatively 
short time. The sterilization time can be accurately controlled by opening 
and closing the spring-action clamps (Fig. 1, SC;, SC:) on the siphons. 

This apparatus makes surface sterilization of root tips possible even under 
field conditions with little chance of recontamination. It can be used for 
surface sterilization of other plant materials as well. For objects larger 
than root tips, the diameter of the sterilization compartments, transfer 
inlets, and sterilization dishes must be correspondingly increased. Four 
sterilization compartments are recommended only for a very extensive 
isolation program, otherwise two or a maximum of three compartments are 
sufficient. It is important that the droppers are constructed with extreme 
accuracy to assure a smooth delivery and release of drops. 

The apparatus* is already in use in Canada, United States, and New 
Zealand. 


Operation of the Surface Sterilization Apparatus 


1. Two flasks are prepared with cotton plugs and siphons (cf. Fig. 1, Fi, 
F,). One flask contains the sterilizing agent, the other contains sterilized 
distilled water. 

2. To eliminate dirt or greasy film from the inner surface of the sterilization 
column (Fig. 2A) the sterilization dishes are removed and the column is 


’Made by the Emerald Glass Company, 544 Rogers Road, Toronto, Ontario. 
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immersed in a solution of fresh potassium dichromate and sulphuric acid 
mixture or in a strong solution of detergent. The parts of the sterilization 
dishes (Fig. 2B) are separately cleaned. 

3. The cleaned column is rinsed with distilled water and its terminal bulb 
(Fig. 2A, 2) is sterilized by immersion in 70% ethanol for approximately 
5 minutes. 

4. The column and flasks containing sterilized distilled water and ster- 
ilizing agent are attached to a stand by clamps (cf. Fig. 1). If big flasks or 
bottles are used they may be placed on a shelf. 

5. The free ends of both siphons (Fig. 1, S;, S:) are immersed in 70% 
ethanol and then connected to the terminal inlets (Fig. 1, 1,, Iz) of the steril- 
ization apparatus. 

6. To avoid an overflow in the sterilization dishes the adjustable clamps 
(Fig. 1, AC,;, AC) on the siphons are adjusted so that the rate of discharge 
of each solution does not exceed two drops per second. The adjusted siphons 
are then closed with spring clamps (Fig. 1, SC:, SC2). 

7. The cleaned parts of the sterilization dishes are rinsed with distilled 
water and dried. To assemble them the capillary tubing disk (Fig. 2B, c) 
is covered with a piece of coarsely woven nylon cloth (Fig. 2B, 6) and inserted 
in one end of the glass ring (Fig. 2B, a). A cork stopper (Fig. 2A, 9) is then 
mounted on the handle of the dish. The stopper must be adjusted on the 
handle so that when the compartment is closed by the stopper the center 
part of the dish lies directly in line with the dropper above it (cf. Fig. 2A). 
After this adjustment the cork stopper and its corresponding sterilization 
compartment are numbered with the same number. 

8. The assembled dishes are sterilized for approximately 5 minutes in test 
tubes containing 70% ethanol. 

9. The interior of the sterilization compartments is sterilized with 70% 
ethanol sprayed from an atomizer (Fig. 1, AT). 

10. The sterilized dishes are inserted in the sterilization compartments and 
the compartments are closed by the stoppers (cf. Fig. 1). In order to remove 
alcohol from the platforms the dishes are placed first in an upright position 
and the spring clamp from the siphon of the distilled water flask is removed 
to let the water drip for several seconds through the sterilization dishes. 

11. To transfer the root tips through the transfer inlet of the sterilization 
compartment a camel’s hair brush (Fig. 2C, 11) is used. The handle of the 
brush must be adjusted in diameter so that it barely but freely passes through 
the transfer inlet tubulature (cf. Fig. 2C). This will prevent free sidewise 
motion of the brush, and avoid contamination of the interior walls of the dish. 
For the same purpose it may be advisable to reduce the number of hairs on 
the brush. 

12. To receive the root tips, cleaned for sterilization as recommended by 
Melin (2), the dishes are turned in a horizontal position so that their open 
ends face the transfer inlets of their respective sterilization compartments. 
Then, each root tip is picked up with the brush, placed for a moment on a 
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filter paper to remove excess moisture, introduced through the inlet tubu- 
lature into the sterilization compartment (cf. Fig. 2C), and placed on the 
nylon-covered platform of the dish (avoid touching the brush hairs to the 
dish walls!). The last step of the procedure can be easily controlled through 
the window (Fig. 2C, 6) of the sterilization compartment. When all the 
dishes have been charged with tips, they are returned to the upright position 
and the sterilization may begin. 

13. To sterilize, the spring-action clamp is removed from the siphon leading 
to the sterilizing agent and the solution is allowed to drip through the dishes. 
The duration of the sterilization time will be determined by the nature of 
the samples and the strength of the sterilizing agent. Melin (1, 2) has found 
that the time needed for surface sterilization of mycorrhizal roots depends 
upon the diameter of the roots and the thickness of the hyphal mantle; using 
1:1000 of mercuric chloride the time may vary from about 3 to 60 seconds. 
At the conclusion of the sterilization this siphon is closed and at once the 
spring clamp on the other siphon is released to let the water rinse the root 
tips for approximately 5 minutes. 

14. The sterilization dishes containing treated rootlets are removed one 
at a time and inverted to prevent recontamination. The rootlets are picked 
up from the dishes with an inoculating needle, their swollen apical parts 
decapitated with a flamed scalpel, and transferred to agar medium in Petri 
dishes (2). For best results, the inoculation should be done immediately 
after the root tips have been sterilized. 

15. The emptied dishes and the sterilization compartments must be again 
sterilized with 70% ethanol, as described above, before sterilization of the 
next set of root tips is undertaken. 

16. When the droppers of the sterilization compartments no longer release 
drops regularly, an occurrence which may happen after a prolonged sequence 
of sterilizations, the column of sterilization apparatus should be cleaned again 
with a potassium dichromate and sulphuric acid mixture or with a strong 
detergent solution. 
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PYTHIUM ROT OF SAINTPAULIA, THE AFRICAN VIOLET! 


H. S. THOMPSON? 


Abstract 


Many fungi and bacteria were isolated from African violets affected with root 
and crown rot, but, of these, Pythium ultimum Trow was the only organism that 
proved to be pathogenic to this host. P. ultimum readily infected leaf cuttings, 
rooted cuttings, and the petioles and leaves of plants w hen these were in contact 
with moist infested soil. Inoculum placed against the crown of a healthy plant 
also caused infection, but the lesion developed slowly and usually only a small 
amount of tissue was decayed. On the other hand, when the crowns and roots of 
healthy plants were set in infested soil they re mained he: ilthy; but they became 
predisposed to attack when they were subjected to prolonged exposure to light 
of very high intensity or when the roots were infested with nematodes ( Meloi- 
dogyne sp.). Alternating periods of overwatering and drying did not increase the 
susceptibility of these healthy plants. When young plants, large enough to be 
planted singly in soil, were allowed to remain in vermiculite, a nonnutritive 
substrate, until they yellowed and were then planted in infested soil, they be- 

came infected and completely decayed. However, plants at least a year old 





; th it had been placed in vermiculite until they yellowed and were then planted in 
: infested soil did not become infected. 

i Infection and decay of leaf or rooted cuttings caused by P. ultimum occurred 
; readily throughout the range of 10°-30°C. The disease also occurred over a 
4 wide range of soil moisture, but was favored by the higher levels. 

t When leaf cuttings and rooted cuttings of 30 varieties of African violets were 


planted in infested soil, all varieties proved susceptible. 
Introduction 


In recent years Saintpaulia ionantha Wendland, the African violet, has 
become of great commercial importance as a potted plant. The plants are 
propagated principally by leaf cuttings rooted in various substrates and 
transferred to soil when the roots have grown sufficiently or when young 
plants have started to develop at the base of the petiole. As the leaf cuttings 
may be rooted in light soil the leaf cuttings and rooted cuttings, as well as the 
plants, are vulnerable to attack by soil-borne organisms. 

The rot that destroys the roots and crown is the most destructive and 
prevalent of the diseases that affect African violets. A number of fungi 
have been reported as the cause of this trouble. Sarejanni (7) reports in a 
note that S. ionantha plants were infected with a Phytophthora resembling 
Phytophthora cactorum (Leb. and Cohn) Schroet. In the Index of Plant 
Diseases for the United States of America (11) Phytophthora sp. is reported 
as a pathogen causing crown rot, Pythium ultimum Trow is considered a 
causal agent of root and crown rot, and Rhizoctonia solani Kiihn as a cause of 
root rot. Cylindrocarpon radicicola Wr. and Fusarium solani (Mart.) App. 
and Wr. are also reported (11) as causal agents of root rot but whether they 
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act as primary pathogens is questioned. Ford (3) reports that Fusarium 
oxysporium Schlecht. ex Fr. and a species of Phytophthora isolated from 
African violets affected with root and crown rot caused a decay of leaf cuttings, 
rooted cuttings, and young plants of a size suitable to be planted in individual 
pots. The studies reported in this paper were undertaken to further investi- 
gate the cause of this trouble and to determine the factors influencing its 
development. 


Materials and Methods 


Except where otherwise noted the variety of African violet used throughout 
this study was Blue Girl. Only mature healthy leaves were selected for use 
as leaf cuttings in the experiments and also for rooting in water. The rooted 
cuttings chosen for the experiments had roots from 1 to 3 in. long. 

To shade the plants from the sun, cheesecloth and factory cotton were 
spread on a frame built over the greenhouse bench. The light intensity was 
adjusted to that most favorable for good growth of the host by increasing 
or decreasing the number of layers of cloth. 

The “standard” soil mixture used for the rooted cuttings and for the plants 
consisted of seven parts loam, three parts peat, and two parts sand. The 
“‘sand-soil’”’ mixture used for the leaf cuttings consisted of equal parts of 
loam and sand. The pH of both mixtures was 6.8. 

In making isolations from affected plants, pieces of tissue were surface- 
sterilized and placed on potato-dextrose agar, corn meal agar, and oatmeal 
agar. The technique used by Ford (3) was employed in testing the isolated 
fungi and bacteria for pathogenicity. Pure cultures in Petri dishes were 
placed in a moist chamber and cuttings were then placed on the open dishes 
so that the ends of the petioles of the leaf cuttings and the roots of the rooted 
cuttings were in contact with the organism to be tested. Four leaf cuttings 
and four rooted cuttings were used for each organism. The checks consisted 
of rooted cuttings and leaf cuttings placed on sterile P.D.A. in Petri dishes. 
After 24 to 48 hours the cuttings were transferred to test tubes of water and 
placed in racks in the greenhouse (Fig. 1). 

The medium on which the fungus was grown for the infestation of steam- 
sterilized soil, except where otherwise noted, was a corn meal — sand mixture 
made according to the formula given by Riker and Riker (6). 


Symptoms 


A sudden irreversible wilting may be the only symptom exhibited in the 
aerial parts of a plant affected with root and crown rot. In other instances, 
the lowermost leaves and petioles in contact with the soil may become decayed 
and finally dry up. Occasionally, after wilting, the entire aerial portion 
may become completely decayed and brown. At times, the aboveground 


parts exhibit no symptoms but the plant can be easily lifted off the surface 
of the soil. In the latter case the crown has rotted off just below the soil 
level but sufficient water is absorbed through the remaining sound tissues to 
retain the turgidity of the leaves. 
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If a permanently wilted plant is removed from the soil and examined, the 
roots will be found to be decayed and brown in color. Occasionally, only the 
roots are decayed, but more frequently the crown is also involved and usually 
rotted up to the soil surface. At other times, the entire crown is decayed 
and this is usually accompanied by the decay of the petioles and leaves. 
Plants of all ages may exhibit these symptoms. 


Isolations and Pathogenicity Tests 


To determine the cause of the decay, isolations were made from all of the 
diseased plants that could be obtained from growers. In many cases nema- 
todes were found in the tissues, but in as many affected plants there was no 
evidence of nematode infestation. 

The fungi isolated from the diseased tissues were as follows: Alternaria 
tenuis Nees, Aspergillus niger v. Tiegh., Botrytis cinerea Pers. ex Fr., Chaetomium 
sp., Coniothyrium fuckelit Sacc., Cylindrocarpon radicicola Wr., Fusarium spp., 
Gliocladium roseum Bainier, Monilia sp., Mucor sp., Penicillium sp., Pythium 
ultimum Trow, Rhizopus sp., Trichoderma viride Pers. ex Fr. Bacteria were 
also isolated and used in the pathogenicity tests. In this study Phytophthora 
cactorum was not isolated from African violets but a culture of this fungus 
from sweet clover was obtained from Dr. W. G. Benedict of the Harrow 
Laboratory and used in the pathogenicity tests. 

Of all these organisms, Pythium ultimum was the only one that caused a 
decay of the roots and the leaf cuttings. The cultural characteristics of the 
isolate obtained from African violets and the measurements of the fruiting 
bodies agreed with those given by Trow (9) for this fungus. 


Pathogenicity Tests with P. ultimum 

Within 24 to 72 hours after inoculation the brown decay caused by P. 
ultimum spread throughout the length of the petiole of the leaf cuttings and 
the entire cutting decayed in from 4 days to 1 week. The checks remained 
healthy. 

In a small percentage of leaves the decay had a tendency to spread along 
the veins. Sometimes this was seen in only a portion of the leaf; and in 
some leaves, although the decay spread along all of the veins, it was seen only 
in the early stages of decay, while in others it persisted until the leaf blade 
was almost completely decayed. As a general rule, however, there was no 
difference in the rate of spread of the decay in the interveinal tissues and along 
the veins. Leaves of different ages selected from a single plant were found 
to be equally susceptible. A series of leaf cuttings in different stages of 
decay is illustrated in Fig. 2. 

The roots of the rooted cuttings usually became discolored in from 3 to 7 
days. The decayed roots were brown and the growing tips and short lateral 
roots much darker than the rest of the root (Fig. 3). The roots of the checks 
remained white and healthy (Fig. 4). When the very small young plants 
developing at the base of the petiole were below the water in the test tubes 
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they frequently became infected by mycelium which grew up through the 
water from the diseased roots. As the decay of the roots progressed, the 
leaf of the affected cutting wilted if the water level was below the end of the 
petiole, indicating that the affected roots were no longer functioning or the 
amount of water absorbed was not sufficient to retain the turgidity of the 
leaf blade (Fig. 5). The petioles of the rooted cuttings did not become 
infected in any of these tests but if, during the period of inoculation, they were 
in contact with the mycelium, infection occurred and the entire petiole and 
leaf blade decayed. 

In other pathogenicity tests sterilized soil infested with P. ultimum was 
used. The inoculum was mixed with the ‘‘sand-soil’’ and the ‘‘standard”’ 
soil mixtures at the rate of 1 part of inoculum to 10 parts of soil. The soil 
for the checks was treated in the same way except that sterile corn meal — sand 
medium was used in place of the inoculum. It was found that the same 
results were obtained when unsterilized soil was used with inoculum. Also, 
reducing the rate of infestation in sterilized soil from 1:10 to 1:50 had no 
effect on the percentage of leaf cuttings that became decayed or on the time 
required for the disease to develop. 

Cuttings with roots 23-3 in. long were planted singly in the ‘‘standard”’ soil 
mixture in each 2} in. pot. The base of the petiole was placed just below the 
soil surface. The leaves of the rooted cuttings in infested soil wilted in 3 
days but the checks remained turgid (Fig. 6). In 2 weeks the cuttings were 
removed from the soil. The petioles were not infected but the very small 
young plants developing at their base and the roots were decayed. When 
inserted deeper, the petioles became infected and decay appeared above the 
soil surface in 6 to 7 days after planting (Fig. 7). 


se 


Both soil mixtures were used for the leaf cuttings and one cutting was 
placed in each 23 in. pot. The petioles of all the leaf cuttings in both soils 
were decayed in 4 days and in 6 days the decay of some of these leaves was 
complete. 

In both of the above trials, the symptoms were identical with those obtained 
when the inoculated cuttings were placed in tubes of water. All of the 
cuttings in uninfested soil remained healthy. During the experimental period 
the soil moisture was maintained at a high level. 

Injured and uninjured petioles attached to the plant were inoculated with 
small squares cut from a culture of the fungus on P.D.A. and held in place by 
means of wet absorbent cotton or by tipping the plant so that the petioles 








Fic. 1. Inoculated rooted cuttings and the checks in test tubes placed in racks in the 
greenhouse. 

Fic. 2. Leaf cuttings in different stages of decay caused by Pythium ultimum. The 
healthy check is in the upper left corner. 

Fic. 3. Roots of a cutting decayed by P. ultimum. 

Fic. 4. Healthy roots of the check cutting. 

Fic. 5. The roots of the wilted cutting on the left are decayed by P. ultimum; the 
check cutting on the right is turgid and healthy. 

Fic. 6. The two lower wilted rooted cuttings are in soil infested with P. ultimum. The 
upper cutting is the turgid healthy check growing in sterilized soil. 
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came in contact with mycelium in a Petri dish culture for 24 hours. Each 
of the inoculated petioles became infected and decay spread throughout its 
length and into the leaf blade but not into the crown. The results of these 
tests indicated that infection readily occurs through the unbroken epidermis, 
particularly under conditions of a relatively high humidity, and that the 
petioles and leaves attached to the plant are as susceptible as the cuttings. 

Leaf cuttings and rooted cuttings of 30 varieties of African violets were 
tested for susceptibility to attack by P. ultimum. The 30 varieties tested 
were as follows: Admiral, Apple Blossom, Bit of Heaven, Blue Boy, Blue 
Eyed Beauty, Blue Girl, Blue Moon, Double Duchess, Double Neptune, 
DuPont Blue, DuPont Lavender Pink, Fantasy, Gorgeous Beauty, Innocence, 
Jennifer, Lacy Girl, Lady Geneva, Magnifico, Mentor Boy, Orchid Beauty, 
Orchid Mist, Painted Girl, Periwinkle, Pink Beauty, Pink Girl, Purple Dawn, 
Purple Prince, Red King, Red Queen, White Lady. Of each variety four 
leaf cuttings and four cuttings with roots 1 to 3 in. long were planted in the 
appropriate soil mixture infested with the pathogen at the rate of 1:10. The 
leaf cuttings of each variety decayed, and in 2 weeks the roots of each rooted 
cutting were decayed one-quarter to one-half their length. The checks, two 
leaf cuttings and two rooted cuttings of each variety planted in clean sterilized 
soil, remained healthy. 

In all of the above tests P. ultimum was isolated from the diseased cuttings 
and in the affected tissues odspores of the fungus were found to be present. 

In an experiment conducted to test the susceptibility of plants at least a 
year old to attack by P. ultimum, the possibility of infection occurring through 
wounds or dead tissue was taken into consideration. Two uninjured plants, 
two plants with the roots pruned to create wounds, and two plants with 
portions of the roots killed by immersion in boiling water for 5 minutes were 
planted in sterilized soil infested with inoculum at the rate of 1 to 10. The 
checks were treated in the same manner but were planted in clean soil. The 
soil was kept moist throughout the duration of the experiment. In 7 weeks 
the plants were removed from the soil and all of them were healthy. 





Fic. 7. The rooted cutting in the upper left corner is the healthy check in sterilized 
soil. The remaining cuttings are in infested soil and show decay caused by P. ultimum. 
The cutting at lower left is wilted, but decay has not appeared above the soil surface. The 
petiole of the cutting in the upper right corner is decayed and the decay has entered the 
leaf blade. The third cutting is completely decayed. 

Fic. 8. Crown of an inoculated African violet plant cut longitudinally to show the 
decayed region in the cortex caused by P. ultimum. X1.2 

‘1G. 9. Hyphae of P. ultimum growing in an intercellular locus and extending into a 
cortical cell of a decayed root from an African violet cutting. Tissues stained with 1% 
acid fuchsin in lac tophe nol. 980 

Fic. 10. Cross section of a hypha, stained with 1% acid fuchsin in lactophenol, ¢ 
P. ultimum in an intercellular space in the cortex of a petiole. 655 

Fic. 11. Normal appearance of an intercellular space in the cortical tissue of a petiole 
stained with 1% acid fuchsin in lactophenol. 985 

Fic. 12. An oéspore formed partly in an epidermal cell and partly in a root hair of an 
affected root. The tissues were stained with 1% acid fuchsin in lactophenol. 935 

Fic. 13. An odspore formed in a cell of the root cortex. The supporting hypha and 
the empty antheridium may be seen. The stain used was cotton blue in lactophenol. 
x 1010 
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In another experiment, each of four vigorous plants about 10 months old 
was inoculated by placing a small square cut from a 1-day-old culture of 
P. ultimum on P.D.A. against the uninjured crown. Four others were 
inoculated by placing the inoculum in a shallow wound in each crown. The 
soil was kept moist during the experiment. Thirteen days after inoculation 
one of the wounded plants was examined. Decay had spread through the 
cortex to the vascular system and vertically for some distance from the point 
of inoculation. Ina monti’s time one unwounded plant and another wounded 
one were examined and the same amount of decay was found as in the first 
plant examined (Fig. 8). Thirteen weeks after inoculation all of the remaining 
plants were infected but none showed evidence of wilting. Isolations were 
made from the first three plants examined and P. ultimum was obtained. 

The roots of two healthy large young plants were removed close to the 
crown and one was placed in a 2-day-old culture of P. ultimum in such a 
manner that only the crown was in contact with the mycelium. The crown 
of the check was placed in contact with sterile P.D.A. After 24 hours the 
plants were removed from the moist chamber and the crowns placed in water 
in the greenhouse. The inoculated crown, which was 16 mm long and 6 mm 
in diameter at the lowermost petioles, was brown in color and mycelium had 
grown over its surface. A small sucker between the lower petioles was 
completely decayed. Five days after inoculation, decay of the infected 
crown was almost complete and isolations produced only P. ultimum. The 
check remained healthy and produced a new root system. 

Plants at least a year old were also tested for susceptibility to attack by 
Phytophthora cactorum. Squares of inoculum cut from a culture of the fungus 
were placed against both the wounded and uninjured crowns of the plants. 
All of the plants remained healthy. 

From these experiments it is evident that Pythium ultimum is actively 
parasitic on leaf cuttings and rooted cuttings of African violets and that it 
causes their decay. Infection of the crown of healthy actively growing plants 
occurs but in these experiments the development of decay was slow and 
usually not extensive. The results of other experiments, to be discussed 
later, indicate that weakened plants are more susceptible. The fungus 
penetrates through the uninjured petioles, roots of the rooted cuttings, and 
the epidermis of the crown, thus indicating that a wound is not necessary 
for infection to occur. The tissues beyond the advancing margin of mycelium 
show no abnormality. 

To study the fungus in the host a large number of freehand sections were 
made from apparently healthy tissue in advance of the decay, from the 
advancing margin, and from the decayed regions. Many sections were 
studied without staining, but more frequently they were stained with cotton 
blue or 1% acid fuchsin in lactophenol. 

The fungus was found to be present only in the parenchymatous tissue, 


where it occupied both an intercellular and an intracellular position (Figs. 9, 
10, and 11). Odspores of P. ultimum were found in the cells of the decayed 
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roots and petioles some distance back from the advancing margin of mycelium 
(Figs. 12 and 13). In older roots, although mycelium may be found through- 
out their length, odspores were usually found only in the root hairs (Figs. 14 
and 15), in the younger cells near the root tip, in the short lateral roots, and 
in a few of the cortical cells of the main root in the vicinity of the lateral 
roots. In time, however, they develop in the older portions of the root, but 
they were not found in the cells of the decayed leaf tissue. 

The hyphae were constricted at the points where they penetrated the cell 
wall (Fig. 16). In some cases the hyphae were enlarged at the point of 
contact with the cell wall and considerably constricted where they passed 
through it, but on the other side they were expanded to normal width (Fig. 17). 

The results of other pathogenicity tests indicated that the isolate of Pythium 
ultimum from African violets is capable of causing damping-off of seedlings of 
Lycopersicum esculentum Mill. cv. Bonny Best when seeds are planted in 
infested soil. Twenty seeds of each of the varieties of Red Boy and Blue 
Boy of Centaurea cyanus L. were planted in infested soil but only six plants 
of the former variety and eight of the latter grew. In the checks 15 plants of 
the variety Blue Boy and 13 of the variety Red Boy grew from the 20 seeds of 
each variety that were planted. There was no postemergent damping-off 
and germination in the checks was not 100% but the results indicate that this 
fungus was responsible to some degree for the small population obtained in the 
infested soil. Apples, Malus pumila Mill. ev. McIntosh, and potato tubers 
of the varieties Green Mountain, Early Gem, Chippewa, Katahdin, Rural 
Russet, Netted Gem, and an unknown variety, decayed when mycelium was 





16 





Fic. 14. Camera lucida drawing of an odspore formed in a root hair of an African 
violet cutting. 1120 

Fic. 15. Camera lucida drawing of an oéspore formed in a root hair of an African 
violet cutting. The antheridium attached to the wall of the oégonium may be clearly 
seen. 1120 

Fic. 16. Camera lucida drawing of a hypha of P. ultimum penetrating a cell wall in 
the cortex of a tomato root. The constriction is evident but there is no enlargement of 
the hypha on either side of the cell wall. 1120 

Fic. 17. Camera lucida drawing of a hypha penetrating the wall of a cortical cell of 
the root of an African violet cutting. A swelling of the hypha on one side of the wall and 
the constriction at the point where it passes through may be seen. 1120 
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placed in shallow wounds made in their surface. After inoculation the 
apples and potato tubers were maintained in a moist chamber at room tempera- 
ture. P. ultimum was isolated from the diseased tubers, apples, and seedlings. 


Cultural Studies of P. ultimum 

Sporangia of P. ultimum developed abundantly on potato — 2% dextrose 
agar and to a somewhat lesser extent on corn meal and oatmeal agars. Sexual 
reproductive bodies developed abundantly on oatmeal agar, to a somewhat 
lesser extent on corn meal agar, and sparingly on potato — 2% dextrose agar. 
Sporangia and sexual reproductive bodies developed abundantly in 4 to 6 
days at 24° C in cultures grown on hemp seed, from which the seed coat was 
removed, in sterile distilled water. Zoospores were not observed in cultures 
on any of these media. 

When the fungus was grown at constant temperatures of 5°, 7°, 10°, 15°, 20°, 
25°, 28°, 30°, 32°, 35°, and 38°C the optimum temperature for growth on 
potato — 2% dextrose agar was found to be 30°C. The minimum tempera- 
ture for growth proved to be somewhat below 5° C and the maximum between 
35° and 38° C. 

The fungus was grown on potato — 2% dextrose agar adjusted to pH values 
of 3.8, 4, 4.5, 5, 6, 7.1, 8, and 8.6. The optimum pH for growth on this 
medium was between 6 and 8 and probably around 7, as the largest increase 
in colony diameter occurred at pH 7.1. The minimum pH for growth proved 
to be below 3.8 and the maximum above 8.6. 

The effect of soil moisture on the growth of P. ultimum was determined by 
measuring the linear growth of the fungus in test tubes containing each of the 
soil mixtures adjusted to different percentages of their water-holding capacity. 
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Fic. 18. The effect of soil moisture on the growth of Pythium ultimum in soil tubes at a 
temperature of 22°C. 
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The “‘sand-soil’’ mixture was adjusted to 5, 15, 20, 25, 30, 40, 50, 55, and 60% 
of its water-holding capacity and the ‘‘standard’’ mixture was adjusted to 10, 
20, 30, 40, 50, 60, 70, 80, and 90% of its water-holding capacity. Six 15150 
mm test tubes were half filled with soil at each level of soil moisture and the 
soil was settled by dropping the end of each tube twice against the bench top 
from a height of 1 in. The check tubes contained air-dried soil. The soil 
tubes were autoclaved, inoculated, and incubated for 4 days at 22° C, which 
was the soil temperature used in experiments to determine the effect of soil 
moisture on disease incidence. Four measurements were made on each tube 
and the average linear growth was obtained for each level of soil moisture of 
each soil mixture. The experiment was repeated three times. The three 
graphs drawn for each soil mixture were similar and the one that fell between 
the other two, thus representing the average for that mixture, is used in 


Fig. 18. 
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Fics. 19 and 20. The interaction of soil moisture and temperature on the growth of 
Pythium ultimum in the “‘sand-soil” mixture (Fig. 19) and in the ‘‘standard”’ soil mixture 
(Fig. 20) in test tubes. 
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The fungus grew only at moisture levels above 15% of the water-holding 
capacity of the ‘‘sand-soil’’ mixture and above 20% of the water-holding 
capacity of the “‘standard’”’ mixture. Above these levels the growth rate of 
the fungus was found to increase proportionately with an increase in soil 
moisture up to the highest level tested. 

In experiments to determine the interaction of soil moisture and temperature 
on growth of P. ultimum in soil tubes, the ‘“‘sand-soil’”’ mixture was adjusted to 
25, 40, and 60% and the ‘‘standard’’ mixture to 35, 60, and 80% of their 
respective water-holding capacities. Air-dried soil was used for the checks. 
The tubes were treated in the same manner as in the previous experiment. 
Six tubes containing soil at each moisture level were placed at 5°, 10°, 16°, 20°, 
25°, 30°, and 35°C. The average linear growth of the fungus in each mixture 
at each level of soil moisture was determined at the end of a 4-day incubation 
period. The experiment was repeated three times and three graphs were 
drawn for each level of soil moisture of each soil mixture. The graphs in 
Figs. 19 and 20 represent the results of one experiment and the average of the 
three experiments as they fell between the graphs obtained using the results 
of the other two experiments. 

The growth rate of the fungus at each level of soil moisture increases with 
an increase in temperature, maximum growth occurring at 30°C. For each 
soil mixture the growth rate at each temperature increases with an increase 
in soil moisture. 


Epidemiology 


Predisposition of Plants to Attack by Pythium ultimum 

Prolonged Exposure to Excessively High Light Intensity 

Eight vigorous 5-month-old plants of the variety White Lady were planted 
in sterilized soil infested at the rate of 1:5 with wheat grains on which P. 
ultimum had been grown for 11 days. Sterilized wheat grains were mixed 
at the same rate with the sterilized soil in which the check plants were placed. 
Four plants in infested soil and two check plants were placed on a greenhouse 
bench receiving full sunlight, and an equal number were shaded with cheese- 
cloth and factory cotton. During the experiment the plants were watered 
according to normal greenhouse practice. 

In a short time the plants receiving full sunlight showed leaf yellowing. 
The plants in infested soil receiving full light did not grow or grew very 
slowly and in 4 to 5 weeks all but one had wilted. The crown of one of these 
plants was rotted off at the soil surface and the roots and half of the crown of 
two others were decayed (Fig. 21). The fourth plant was not wilted and only 
the roots were decayed. Isolations were made from the diseased tissues 


and P. ultimum was obtained. The plants in infested soil growing in the 
shade and all of the check plants remained healthy. The plants were etiolated 
by prolonged exposure to sunlight and this apparently resulted in an increased 
susceptibility to root and crown rot. 








Th 








22 


Fic. 21. Plants placed in soil infested with P. ultimum and exposed to light of ex- 
cessively high intensity. The roots and crown of the plant on the extreme right decayed 
up to the soil surface and the plant could be lifted off. The roots and approximately 
one half of the crown of the next plant were decayed. Only the roots of the third plant 
were decayed. The check plant on the left remained healthy. 0.6 

Fic. 22. Young plants that had been left in vermiculite until they yellowed before 
being transplanted into infested soil where they became infected and decayed. The 
plant on the right is completely decayed. The healthy check plant is on the left. 0.8 
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The Effect of Soil Temperature and Infestation of the Roots with Nematodes 

Flowering plants, at least a year old, of the variety Blue Girl infested with 
the root knot nematode (Meloidogyne sp.) were planted in sterilized soil 
adjusted to 53% of its water-holding capacity. Ten grams of wheat grains 
on which the fungus had been grown for 6 days were placed around the roots 
of some of these plants. Soil temperatures of 10°, 15°, 20°, 25°, and 30°C 
were maintained by means of Wisconsin constant-temperature tanks and 
six plants in infested soil and two check plants were placed at each temperature. 

Soon after planting, the lower leaves and petioles that were in contact with 
the infested soil at all temperatures became infected and decayed. In 3 
weeks, six plants in infested soil maintained at 10° C, five at 15° C, three at 
20° and at 25°C, and one at 30°C were wilted. When the plants were 
examined 1 month after planting the roots of all of the wilted plants were 
rotted and the crowns had started to decay. The roots of an additional 
plant at 20°C and at 25°C were decayed but the leaves were not wilted. 
The roots of two nonwilted plants in soil maintained at 30° C were rotted and 
the decay had entered the crown of one of these. Except that they were 
infested with nematodes the remaining plants in infested soil and the checks 
were healthy. 

The experiment was repeated with healthy plants free of root knot nema- 
todes and planted in sterilized soil infested at the rate of 1:10 with the corn 
meal — sand medium on which the fungus has been grown for 9 days. As in 
the previous experiment, the lower leaves and petioles in contact with the 
infested soil at all temperatures became infected and decayed. In 5 weeks 
when the plants were removed from the soil the roots and crowns were healthy. 

The results of these experiments indicate that nematode infestation of the 
roots was the main factor in increasing the susceptibility of the plants to 
attack by P. ultimum but the lower soil temperatures, which are below the 
optimum for growth of the host, may also be important in contributing to the 
total effect on the plant. 


Maintaining Young Plants in Vermiculite for a Prolonged Period 

If plants developed from cuttings in vermiculite are left too long in that 
nonnutritive substrate they become yellow, and eventually die. Four young 
yellowed plants growing in vermiculite, but large enough to be planted 
singly into soil, and two healthy green ones of about the same size and age 
growing in soil, were transplanted into sterilized soil infested with P. ultimum 
at the rate of one part of inoculum to five parts of soil. An equal number of 
like plants were placed in soil infested at the rate of 1:10. During the 
experiment the soil moisture was maintained at a high level. 

Three of the yellowed plants in soil infested at 1:5 wilted in 5days. Decay 
extended into the aboveground parts of two of these plants and some of the 
leaves were rotted (Fig. 22). In 9 days the crown of the third wilted plant 
was decayed up to the lower petioles. The fourth plant remained healthy. 

The only plant with green leaves which became diseased was one in soil at 
this higher level of infestation. 
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One of the yellowed plants in soil infested at 1:10 wilted in 5 days and the 
roots and crown were decayed. A second plant wilted in 5 weeks but only the 
roots of this plant were rotted. One month after planting, the remaining 
two plants were not wilted but all of the roots on one and most of them on the 
other were decayed. The other three plants with green leaves in infested 
soil and the check plants remained healthy. The yellowed check plants 
produced new leaves of good green color. Isolations were made from the 
affected plants and P. ultimum was obtained. 


The results of this experiment indicate that young plants large enough to be 
planted singly into soil but maintained in vermiculite, without being fed with 
a nutrient solution, until they yellow are more susceptible to attack by P. 
ultimum. The reason for the one healthy green-leaved plant becoming 
affected is not evident. 

In another experiment dealing with flowering plants that were at least a 
year old, yellowing became evident 3 months after the plants were placed in 
vermiculite. Four of these yellowed plants and four healthy green ones were 
placed in soil infested with inoculum at rates of 1:5 and 1:10. Two healthy 
green plants were also placed in soil infested at the rate of one part of inoculum 
to two parts of soil. The soil moisture was maintained moderately high. All 
of these plants were still healthy when they were removed from the soil 2 
months later. Unlike the young plants, the older plants maintained resistance 
to root and crown rot caused by P. ultimum in spite of their being grown in 
vermiculite until the leaves yellowed. 


Subjecting the Plants to Alternate Periods of Overwatering and Drying 

Many growers maintain that alternately overwatering and drying their 
plants increases their susceptibility to root and crown rot. An experiment 
was conducted to determine the effect of such a practice on the susceptibility 
of African violets to infection by P. ultimum. 

The following five lots of eight plants each were compared in the experiment: 
lot 1, small plants about a year old of mixed varieties planted in sterilized 
soil infested with P. ultimum at the rate of 1 part of inoculum to 10 parts of 
soil; lot 2, small 7-month-old plants of the variety Blue Girl planted in sterilized 
soil; lot 3, same as lot 2 but planted in unsterilized soil; lot 4, large plants at 
least a year old of mixed varieties planted in sterilized soil; lot 5, same as lot 4 
but planted in unsterilized soil. Two plants from each lot were given each of 
four treatments which consisted of overwatering the plants for 1, 2, 3, and 4 
days respectively, then leaving the pots unwatered for the number of days 
corresponding to the number of days the plants were overwatered in each 
treatment. The plants in treatment 1 received an excess of water as the 
soil was still moist after drying only 1 day. At the end of the 3-day drying 


period the plants in treatment 3 were sometimes wilted while the plants in 
treatment 4 were often wilted after 4 days without water. 
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After 3 months of these treatments all the plants were still healthy. There- 
fore, in this experiment excessive watering and extreme fluctuations in soil 
moisture did not predispose the plants to root and crown rot caused by 
P. ultimum. 


The Effect of Soil Temperature 01 Disease Incidence 

Twenty-one 2}-in. pots, each containing a single leaf cutting planted in the 
sterilized ‘‘sand-soil’’ mixture infested with P. u/timum at the rate of 1:10, 
were placed in each of five Wisconsin constant-temperature tanks held at 
temperatures of 10°, 15°, 20°, 25°, and 30°C. Three additional cuttings 
planted in clean soil served as the checks at each soil temperature. Because 
of the lack of stock material only seven cuttings in infested soil and two checks 
were placed at 35°C. Rooted cuttings were used in an identical experiment 
except that only seven cuttings, planted in the sterilized ‘‘standard’’ soil 
mixture infested at the rate of 1:10, and two in clean soil were placed in each 
constant-temperature tank. The soil moisture was maintained at a relatively 
high level during the experiment. 

In 2 days, there was decay in the petioles of some cuttings in infested soil 
maintained at 20°, 25°, and 30°C which extended above the soil surface. 
In 3 days the decay had entered the leaf blade of all the cuttings. The 
petioles of cuttings in soil maintained at the lower temperatures did not show 
decay above the soil surface until 4 days after planting and a day later the 
decay had entered all the leaf blades. In 15 days decay had developed in 
only two of the seven cuttings in soil maintained at 35°C. The petiole of 
one was decayed for about one quarter of its length while that of the other 
was rotted to the leaf blade and the affected tissues of both cuttings had dried 
up. Odspores of P. ultimum were seen in the affected tissues from each of the 
cuttings at each soil temperature. The checks remained healthy at all 
temperatures. 

In 2 weeks all of the rooted cuttings in infested soil maintained at 10° and 
°C, five at 20° C, six at 25° C, and three at 30° C were wilted. When the 
cuttings were removed from the infested soil the roots of all of them were 
decaved. Four cuttings at 10°, three at 15°, three at 20°, and two at 25° C 
of 
the petioles rotted, with the exception of those on one cutting at 25° C 


15 


were completely decayed. All of the very small young plants at the base 
None of the cuttings in soil at 35° C wilted nor did the petioles or the small 
plants at their base become infected. The disease developed slowly at this 
soil temperature and decay involved only a quarter or less of the root length 
of four cuttings, a quarter to a half of the root length of two others, and the 
roots of only one were completely decayed. Odspores of P. ultimum were 
seen in the root tissues of all the affected cuttings. Isolations were also made 
from a number of roots and P. ultimum was obtained. All of the check 
plants remained healthy. 

The explanation for the lack of wilting of those cuttings with roots as 
badly decayed as those on cuttings which did wilt is not apparent. It is 
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possible that the former cuttings had a higher water content at the time of 
planting. If the experimental period had been extended, all the cuttings 
probably would have wilted as a result either of further development of the 
disease or of a depletion of the water content of the leaf. Also, some of the 
cuttings may have had a greater capacity than others for absorbing water 
through the petioles. 

The results of this experiment indicate that soil temperature is not a limiting 
factor in the development of decay caused by P. ultimum. Although a soil 
temperature of 35°C may not be favorable for the disease, it is too much 
above the optimum for growth of the host to be of any practical value as a 
control measure. 


The Effect of Soil Moisture on Disease Incidence 

The leaf cuttings and rooted cuttings used in experiments to determine the 
effect of soil moisture on the decay caused by P. ultimum were planted in 
sterilized soil separated from the infested soil by a cylinder of thin bond 
paper. Both the clean soil and the infested soil were adjusted to the same 
moisture level. The cylinders were ? to 1 in. in diameter and 2 in. long. 
The petioles of the leaf cuttings were 1 in. long. The open bottom of the 
cylinder rested on the infested soil in the bottom of the pot but the cuttings 
were planted at such a depth that a layer of clean soil about } in. thick was 
between the host and the infested soil. The cylinders extended above the 
soil surface as they were longer than the combined length of the roots or 
petioles and the layer of clean soil. As the fungus would have to grow through 
a layer of soil before infection could occur, it was considered that this method 
of planting should give an accurate indication of the effect of a given soil 
moisture on disease incidence. Infection might otherwise result from the 
growth supported by moisture in the small particle of inoculum, particularly 
if this was very close to the host tissue. In some cases the moisture in the 
inoculum particles would be at a higher level than that of the soil. 

The “standard’”’ mixture for the rooted cuttings and the ‘“sand-soil”’ 
mixture for the leaf cuttings were sterilized and then infested with P. ultimum 
at the rate of 1:10. The ‘“‘sand-soil’’ mixture was adjusted to moisture 
levels of 10,15, 25,40, and 60% of its water-holding capacity and the “standard” 
mixture was adjusted to 10, 20, 30, 60, and 80% of its water-holding capacity. 
The moisture levels were maintained by weighing. At each level of soil 
moisture seven cuttings were planted in infested soil and two checks in clean 
soil. A soil temperature of 22°C was maintained by means of Wisconsin 
constant-temperature tanks. The experiment using each type of cutting 
was repeated three times. 


The leaf cuttings in soil adjusted to 10% of its water-holding capacity 
remained uninfected, although they wilted as a result of insufficient moisture. 
Decay developed in all of the leaf cuttings in infested soil maintained at the 
other moisture levels. Decay in the petioles of cuttings in soil at 60% of its 
water-holding capacity extended above the soil surface 4 days after planting, 
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while in cuttings in soil at the lower moisture levels the decay appeared 
above the soil surface in 5 days. P. ultimum was isolated from each of the 
affected cuttings. All of the cuttings in clean soil remained healthy. 

Five days after planting, decay showed above the soil surface in the petiole 
of one of the rooted cuttings in soils adjusted to 80% and 60% of their water- 
holding capacity. In 3 weeks, when the rooted cuttings were removed from 
the soil to be examined, all of them in infested soil were wilted, except those in 
soil at 80% of its water-holding capacity. The roots of the cuttings in 
infested soil at the highest moisture level were decayed for a half or more of 
their length, at the 60 and 30% moisture levels the roots were decayed for a 
quarter to a half their length, and decay involved an eighth to a quarter of 
the root length of cuttings in soil at 20% of its water-holding capacity. No 
infection occurred in soil maintained at 10% of its water-holding capacity. 
Odéspores were seen in the decayed roots from each of the affected cuttings 
and where the decay had spread into the petiole or leaf P. ultimum was 
isolated from the diseased tissues. All of the checks remained healthy but 
those in soil adjusted to 30% of its water-holding capacity showed slight 
wilting while at the 10 and 20% moisture levels they wilted as rapidly as those 
in infested soil. 

The decay of the leaf cuttings and rooted cuttings is thus shown to occur 
over a wide range of soil moisture but it is favored by the higher levels. 


The Interaction between Soil Moisture and Soil Temperature on Disease Incidence 

In experiments to determine the interaction between soil moisture and soil 
temperature on disease incidence in the leaf cuttings and rooted cuttings, 
cylinders of thin paper were again used to separate the clean sterilized soil 
from that infested with P. ultimum at the rate of 1:10. Soil temperatures 
of 10°, 20°, and 30°C were maintained by means of Wisconsin constant- 
temperature tanks. The ‘‘sand-soil” mixture used for the leaf cuttings was 
adjusted to 25 and 60% of its water-holding capacity. The rooted cuttings, 
with roots 1 to 1} in. long, were planted in the “‘standard”’ soil mixture adjusted 
to 30 and 80% of its water-holding capacity. Cuttings in soil at the high 
moisture level were placed in one half of each temperature tank and those in 
soil at the lower level were placed in the other half. The cuttings were 
planted singly in 2} in. pots, and seven in infested soil and two checks in clean 
soil at each level of soil moisture were placed at each temperature. The 
experiment using each type of cutting was repeated three times. 

In 3 days, decay appeared above the soil surface in petioles of all the leaf 
cuttings in infested soil maintained at 20° and 30°C and at both levels of 
soil moisture. The decay did not appear above the soil surface until 6 days 
after placing the cuttings in the infested soil maintained at 10°C. At this 
lower temperature a total of 20 cuttings in the drier soil and 18 in soil at the 
higher moisture level became infected and decayed. All of the check cuttings 
remained healthy. 
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When the rooted cuttings were removed from the soil 3 weeks after placing 
them in the temperature tanks, nine in the drier infested soil at 20° C and all 
of them in infested soil at 10° C except one at the higher moisture level were 
wilted. In soil at 10° C maintained at 80% of its water-holding capacity, 
decay involved the roots and petiole of 1 cutting, three quarters of the root 
length of another, half the root length of 10, from a quarter to half of the root 
length of 8, and 1 cutting remained healthy. In the drier soil, decay extended 
into the petiole of 2 cuttings, the roots on 9 were rotted, while those on 10 
were decayed for a quarter to a half of their length. In soil at 20° C adjusted 
to 80% of its water-holding capacity 1 cutting remained healthy, 2 were 
completely decayed, the roots on 1 were completely rotted, and those on 17 
cuttings were decayed for a quarter to a half of their length. In the drier 
soil, 4 of the cuttings were completely decayed while the roots of the remaining 
17 were rotted for a quarter to a half of their length. In soil maintained at 
30° C the roots of 10 of the 21 cuttings in infested soil at the higher moisture 





level were decayed for a quarter to half their length as compared with 16 in 
soil at 30% of its water-holding capacity. The check cuttings remained 
turgid and healthy. P. ultimum was isolated from the diseased petioles and 
roots, and odspores of this fungus were seen in the decayed root tissues 
examined for their presence. 

As was to be expected from the results of experiments to determine the 
effect of soil temperature on the development of the disease caused by P. 
ultimum, decay of the leaf cuttings in this experiment developed more rapidly 
at the two higher temperatures than at 10°C. The finding that about the 
same amount of root decay developed at all three temperatures is consistent 
with the results of previous experiments. The reason why a higher percentage 
of infection and decay did not develop at a soil temperature of 30° C is not 
apparent. Also unexplained is the fact that in both the rooted cuttings and 
the leaf cuttings, decay developed just as rapidly at both levels of soil moisture 
whereas the results of experiments to determine the effect of soil moisture on 
disease development indicated that it developed more rapidly at the higher 
soil moisture. 


Control 


If root and crown rot in a plant is found when part of the crown is still 
sound, the affected portion may be cut off well above the line of decay and 
the plant rerooted in water or a sterile substrate such as vermiculite. 

If leaf cuttings are not rooted in water, the substrate used should be sterile. 
Young plants developed from cuttings rooted in a nonnutritive substrate 
should be planted in soil as soon as the root system is sufficiently developed. 
If they must be left for an extended period of time in such a substrate they 
should be fed occasionally with a dilute fertilizer solution until they can be 
potted into soil. Rooting of the cuttings in the ‘‘sand—soil’’ mixture used in 
this study was slow but the healthy young plants that developed could be 
left for an extended time without feeding. Soil used for cuttings and plants 
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should be sterilized. Soil sterilization by heat is particularly applicable to 
home growers who can readily sterilize small quantities of soil in the oven of 
an electric stove. Although the decay of the leaf cuttings and the rooted 
cuttings caused by P. ultimum occurs over a wide range of soil moisture, 
it is favored by the higher levels and therefore overwatering should be avoided. 
The environmental conditions under which the plants are grown and the 
cultural practices used should be those that will promote strong vigorous 
growth. 

Zineb (zinc ethylene bisdithiocarbamate) effectively controls a number of 
diseases of ornamental plants, of which the rust diseases of snapdragon and 
hollyhock and botrytis blight of peonies are examples. In the control of the 
latter disease the fungicide is used as a soil drench as well as a foliage spray. 
Because of its success in controlling such a wide range of diseases, zineb was 
tested as a soil drench to control the decay of the leaf cuttings but it was not 
effective. As decay of the cuttings and plants caused by P. ultimum can be 
prevented by means of the cultural practices already outlined, no emphasis 
was placed on finding a fungicide that would give effective control. 


Discussion 


The results of this study have contributed new and additional information 
concerning the decays that affect African violets. It has been established 
that Pythium ultimum is an active parasite of Saintpaulia leaf cuttings and 
rooted cuttings and causes their decay. The petioles and leaves attached to 
the plants are as susceptible as the cuttings and readily become infected and 
rapidly decay when in contact with moist infested soil. The fact that the 
disease of the cuttings is not limited to any narrowly restricted range of 
environmental conditions is consistent with the results reported for other 
diseases caused by the same pathogen. Thus, Alexander et a/. (2) found that 
damping-off of tomato seedlings occurs over a wide range of soil moisture and 
temperature and Jones (5) has reported that soft rot of potatoes occurs in dry 
as well as moist soil. 

The very small young plants developing at the end of the petiole of the 
severed leaf were susceptible to attack by this pathogen and rapidly became 
decayed. But by the time the healthy, vigorously growing plants were 
large enough to be separated from the cuttings and planted separately into 
pots, they had developed a resistance to the disease that was also exhibited 
by the healthy, actively growing plants in later stages of development. The 
resistance of these plants cannot be attributed to the inability of the fungus 
to penetrate some physical barrier because inoculum that was placed against 
the crown readily caused infection either with or without wounding; never- 
theless, only a small amount of decay usually developed. Furthermore, a 
crown with the roots removed and placed in direct contact with an actively 
growing culture of the fungus for 24 hours in the humid atmosphere of a moist 
chamber became infected and decayed. In this case the fungus was well 
nourished and the high humidity of the atmosphere favored luxurient growth. 
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Also, removing the roots may have caused some change in the physiology of 
the host which resulted in an increase in its susceptibility. However, the 
capacity for normal growth was not affected by the treatment given the 
plants inasmuch as the check readily produced roots and continued to grow 
normally when transferred to a rooting substrate. 

It has been shown, nevertheless, that plants can be predisposed to attack by 
P. ultimum and the subsequent development of root and crown rot. In this 
study the plants were predisposed by exposing them for a prolonged period 
to light of high intensity which resulted in their etiolation, or by infesting the 
roots with nematodes (Meloidogyne sp.). An increase in susceptibility of 
tomato plants to fusarium wilt resulting from infestation of the roots by the 
root knot nematode has been demonstrated by Young (12). The decreased 
vitality of a plant resulting from nematode infestation of the roots and the 
provision of infection courts readily utilized by a parasite may be primary 
factors contributing to the increased susceptibility of such plants to attack by a 
pathogen. The results of the experiment in which plants infested with root 
knot nematodes were planted in soil maintained at temperatures from 10° to 
30° C suggested that the lower soil temperatures, which are below the optimum 
for the host, were of importance in increasing the susceptibility of African 
violets to attack by Pythium ultimum. However, as decay occurred at the 
higher temperatures, which are favorable for good growth, and none of the 
plants became infected in a similar experiment in which nematode-free plants 
were used, it would appear that the nematode infestation of the roots was the 
more important factor in increasing the susceptibility of the plants to attack 
by the pathogen. 

Godfrey (4) has demonstrated that, for the plants he tested, the amount 
of root knot is substantially less at temperatures below 16° C than at tempera- 
tures 2—3° higher, at 13° C root knot is almost eliminated while at 11° and 12° C 
infections are very rare. At the higher temperatures he found that root 
knot is abundant up to as high a temperature as the plant will endure. As 
the African violet roots were heavily infested before being placed in the 
constant-temperature tanks, soil temperatures of 10° and 15° C probably had 
little effect on reducing either the degree of infestation or the adverse effects 
of the nematodes on the plants. Although nematode activity would be 
favored by the higher temperatures the vitality of the plants would probably 
not be reduced as quickly as at the lower temperatures because the more 
favorable conditions for growth might be expected to offset, at least in part, 
the effects of the nematodes. Soil temperatures of 10° and 15° C are below 
the optimum for the growth of the host and may also reduce the vitality of 
the plants beyond that caused by the nematodes. Therefore, it might be 
expected that more plants would become decayed at the lower soil tempera- 


tures. It is also quite possible that before being placed in the temperature 
tanks some of the plants were at a lower level of vitality than others. 

Young plants developed in vermiculite and large enough to be planted 
singly into soil but left in that nonnutritive substrate until they yellowed 
became infected and completely decayed when planted in infested soil. On 
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the contrary, maintaining plants that were at least a year old in vermiculite 
until they yellowed did not increase their susceptibility to root and crown 
rot caused by P. ultimum. This suggests that the decisive factor in predis- 
posing the older plant to disease caused by this pathogen is not a simple 
function of its mineral nutrient nutrition. 

Lowering its vitality is one obvious effect that these predisposing factors 
have on the plant. If reduction in vitality is the primary factor in pre- 
disposing the plant to the disease caused by P. ultimum, any unfavorable 
condition that will lower the vitality of the plant sufficiently will result in 
increasing its susceptibility to root and crown rot. The tendency of P. 
ultimum to attack only weakened plants has been demonstrated for diseases 
of other hosts caused by this fungus. Wager (10) has reported that papaw 
trees are resistant to foot rot caused by P. ultimum as long as a strong, vigorous 
growth is maintained. However, plants weakened as a result of unfavorable 
soil or climatic conditions are susceptible to attack by this pathogen. Wound- 
ing the roots or base of the trunk during cultivation operations might also 
result in the development of foot rot. In a group of African violets growing 
in individual pots under the same conditions it is not uncommon for plants 
scattered in the group to become affected with root and crown rot. One 
explanation for the occurrence of the disease in these plants and not in the 
others might be that they were at a lower state of vitality caused by the 
operation of local factors not readily determined. In all probability there 
are factors other than the ones reported in this study that will also predispose 
the plants to attack by P. ultimum and many of these may have an effect on 
the plant that is not apparent by visible signs. 

The growth of P. ultimum was found to increase with an increase in soil 
moisture. As the growth of the fungus is affected by humidity and moisture, 
the intercellular humidity as influenced by the succulence of the tissues 
might affect its growth in the host tissues. In this connection it is of interest 
to note that a much larger amount of liquid was obtained when the petioles of 
African violet leaves were crushed than when the crown was crushed. It 
might also be expected that the very small young developing plants at the 
base of the petioles of the cuttings would be more succulent than the plants 
that are large enough to be separated from the parent cutting. The petioles 
and leaves attached to the plants, the cuttings, and the very small young 
plants were readily decayed by the pathogen. Therefore, there is the possi- 
bility that predisposing factors might operate, at least in part, by their 
influence on the intercellular humidity. 

The possibility remains that the decay of the roots and crown of African 
violet plants may also be caused by some other organism or group of organisms. 
It may not be necessary to predispose the plant to attack by some other 
pathogen capable of causing root and crown rot. It has already been demon- 
strated by Ford (3) that a species of Phytophthora is capable of causing a decay 
of young plants large enough to be planted from the rooting substrate into soil. 
It might be expected that the same fungus would also attack older plants 
particularly when, as Sarejanni (7) has reported, a species of Phytophthora 
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resembling P. cactorum was isolated from affected plants. In the current 
study Phytophthora cactorum did not cause infection of the leaf cuttings and 
rooted cuttings or of the plants, when the inoculum was placed against the 
wounded or uninjured crown. However, the results of these tests cannot be 
considered conclusive because the isolate used was obtained from sweet 
clover and the possibility of the occurrence of races or strains that are patho- 
genic to some plants and not to others cannot be ignored. It is unfortunate 
that the isolates of Phytophthora reported by Sarejanni and Ford were not 
positively identified as to species and that Ford did not extend his experiments 
to include older plants. The Fusarium spp. isolated from diseased African 
violets were also found to be not pathogenic to the cuttings under a range of 
environmental conditions but Ford (3) has demonstrated that Fusarium 
oxysporium is capable of causing a decay of the leaf cuttings and young 
plants. Fusarium solani and Cylindrocarpon radicicola have also been 
reported as causal agents of root rot but whether they can act as primary 
pathogens has been questioned (11). In the present investigation C. radict- 
cola was found not to be pathogenic to the leaf cuttings or rooted cuttings and 
this supports the supposition that it is not a pathogen on this host. 

Sprague (8) has produced evidence indicating that physiological races of 
P. ultimum exist. The isolate from African violets was pathogenic to tomato 
seedlings, potatoes, and apples. However, there may be strains of this 
fungus that are more strongly pathogenic than others on African violet 
plants and some of these may cause disease without the host first being 
predisposed to attack. As the African violet has been so widely bred and 
selected, strains of the fungus may exist that will attack some varieties and 
not others. In this study no varietal differences were found but healthy 
plants of only the five varieties Blue Girl, White Lady, Double Neptune, 
Pink Girl, and Georgeous Beauty have been tested. The leaf cuttings and 
rooted cuttings of the 30 varieties tested were all equally susceptible. How- 
ever, the number of varieties tested is small when the total of approximately 
800 varieties registered by the African Violet Society of America (1) and the 
thousands of unregistered varieties are taken into consideration. 

Environmental factors, expecially those that predispose the host, may also 
play an important and unpredictable role in disease development. The 
epidemiology as well as the etiology of root and crown rot of African violet 
plants of all ages should be further investigated. 
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SOME FOLIICOLOUS FUNGI OF THE PYROLACEAE! 
J. A. PARMELEE 


Abstract 


This paper presents a review of some of the fungi that parasitize hosts in the 
Pyrolaceae. Lophodermium pyrolae Parmelee on Pyrola spp. and Strasseria 
nigra Dearn. on Pyrola spp. are described as new. Mycosphaerella chimaphilae 
(Ell. & Ev.) Hoehn. is considered to be synonymous with Mycosphaerella 
chimaphilina (Pk. in Sacc.) House. Ovularia pyrolae Trel. is transferred to the 
genus Colletotrichum and new hosts and range extensions are listed for other fungi. 


Introduction 


In 1956 a distinctive leaf spot on Pyrola bracteata Hook. was received at 
Ottawa for identification. Preliminary study indicated that the causal fungus 
belonged in the Hypodermataceae, or following Bessey’s (3) treatment, a 
member of the Phacidiaceae. An initial search indicated that no fungus of 
this nature had been reported on Pyrola. In a search for possible unrecorded 
collections, other interesting parasites of Pyrola were discovered in the John 
Dearness Herbarium, and many additional records of fungi in other Pyrolaceae 
were secured from the Department of Agriculture phanerogamic herbarium 
at Ottawa. Thus in the course of study of one unknown many of the known 
leaf fungi of Pyrolaceae were also studied. The observations presented here 
are primarily concerned with the fungi that occur in North America, but Old 
World species are considered where necessary. 

The fungi were examined in lactophenol usually with the aid of the oil 
immersion objective. Names of herbaria are abbreviated according to the 
third edition of the Index Herbariorum. 


Ascomycetes 


The Lophodermium leaf spot on Pyrola bracteata was first collected in Canada 
in 1955 by Dr. W. G. Ziller of the Forest Biology Division and abundant 
mature material was secured by him in the following year to serve as type. 


LOPHODERMIUM pyrolae sp. nov. 

Ascocarpi nigri carbonacei, longitudinaliter dehiscentes, amphigeni in 
maculis rotundis inanibusque foliorum viventum; sectione transversale 
aspectu convexi vel biconvexi, subcuticulares ex cellulis parietibus crassis 
brunneisque. Asci clavati (61.5—) 64.4-110.0 X 7.2-10.7 uw ad basas attenuati, 
orientes ex strato cellularum parietibus tenuibus. Ascosporae 8 in asco, 
filamentosae, hyalinae, nonseptatae, plus minusve curvatae vel rectae (30.0-) 
35.8-61.51.0-1.8u. Paraphyses flexuasae, hyalinae, nonquam in apice 

1Manuscript received June 19, 1958. 


Contribution No. 1700 from the Botany and Plant Pathology Division, Science Service, 
Canada Department of Agriculture, Ottawa, Ontario. 


Can. J. Botany, 36 (1958) 
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hamatae, sed interdum septatae prope apicem. Status microconidialis occur- 
rens cum statu perfecto in macula eadem. Conidia bacillariforma, hyalina, 
nonseptata, 2.9-5.7 X0.7-1.4 yu, conidiophoris, simplicibus vel parum ramosis. 

Habitat in foliis Pyrolae bracteatae Hook., P. asarifoliae Michx., P. minore 
L. atque in P. pictae Smith. 

The fungus attacks the leaves only, causing circular spots 3-10 mm diameter 
with red-brown to gray-brown necrotic centers surrounded by a purplish 
border 1—3 mm broad (Fig. 1); when seen from the lower surface the border is 
inconspicuous and the color of the spots is generally red-brown. The grayish 
appearance mentioned is the result of the epidermis separating and lifting 
from the mesophyll and it appears most often in the older spots. Coalescence 
occasionally occurs and often accompanies heavy infection when large areas 
of the leaf are involved. When infection is close to or includes a main vein, 
chlorosis soon becomes evident in the surrounding tissue. 

Hysterothecia are scattered over the spots on either surface of the leaf or on 
both surfaces as black, carbonaceous elliptical structures with an evident longi- 
tudinal slit (Fig. 3). When the ascocarps are mature this slit becomes evi- 
dent due to the exposure of hyaline cells which function in its formation and 
which outline the opening as two white lips. In vertical section hysterothecia 
(Fig. 2) are convex or biconvex, 300-550 uw in width and 130-275 uw in height. 
Upper and lower layers of the stroma are 7.0-30 u thick and are composed of 
globular to ellipsoidal cells 3.0-7.0u in their greatest dimension. Between 
the basal portion of this pseudoparenchymatous tissue and the hymenium 
there is a layer of plectenchyma tissue again about 7.0-30u thick but with 
cells that are hyaline, thin-walled, and slightly more elongated but generally 
similar in size and shape to those described above. In vertical section the 
wall at the slit is generally much thicker than it is elsewhere and the adjoining 
edges are composed of thin-walled hyaline cells similar to those illustrated by 
Jones (16) for Lophodermium pinastri (Schrad. ex Fr.) Chev. and which he 
considers to be true periphyses. Whether or not they are considered to be 
periphyses, it seems certain that they must function in the dehiscence of the 
ascocarp. 

Asci (Fig. 6), which arise along the base of the ascocarp from the hypothec- 
ium or plectenchyma tissue, are clavate, with the lower portion becoming 
attenuated with maturity. The stage of development governs the size of the 
asci which have been measured to (61.5—-) 64.4-110.07.2-10.7 4. In any 
one mount the entire size range given here is not necessarily found; for 
instance note in Table I the size variations in three different mounts of mate- 
rial collected in October 1955. Intermingled with the asci are long flexuous 
paraphyses which equal mature asci in length but which overtop the immature 
asci considerably. 

When first seen the paraphyses appear to be cylindrical, but upon critical 
examination they are seen to be slightly swollen at the tips, measuring 1.0 
1.4u and tapering to 0.7-1.0u4. They are generally continuous but occa- 


sionally one or two septa are seen near the apex. The eight ascospores 
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(Fig. 4) are cylindrical, fasciculate, sometimes twisted in the ascus, hyaline, 
continuous, guttulate, more or less curved to straight (30.0—) 35.8-61.5 1.0 
1.8m. Only rarely was a thin hyaline sheath seen surrounding a spore. 

A microconidial state (Fig. 3) is nearly always associated with the perfect 
state. The pycnidia resemble the ascocarps in appearance but are much 
smaller in size. Like the ascocarps they are shining black, amphigenous, 
and subcuticular. Conidiophores are simple or sparingly branched, and pro- 
duce single spores at the ends of attentuated tips. The spores (Fig. 5) are 
bacillar, hyaline, continuous, 2.9-5.7X0.7-1.4u. It is believed that these 
spores function as spermatia, because they occur earlier in the season than the 
ascigerous state and are regularly associated with it (Table I) 

On Pyrola bracteata Hook.: Base of Mt. Arrowsmith, alt. 1500-3000 ft, 
Vancouver Island, B.C., W.G. Ziller, 29 Sept. 1956 (DAOM 55041) TYPE. 
Isotypes to: BPI, CMI, DAVFP, FH, G, MICH, TRTC, UC, UPS, WIS. 
Other collections from the type locality are DAOM 49829 (DAVEFP 9718) 
55046, 55049 (DAVFP 9982), 55050, 55051 (DAVFP 9902), 55052 (DAVFP 
9881). The other main collecting site was located in Manning Park, B.C., 
in rich coniferous woods 27 miles from the east entrance to the Park along the 
Hope—Princeton Highway: DAOM 55043, 55045, 55048. P. bracteata is 
restricted to western North America. It has been treated as a variety of 
either P. rotundifolia L. or P. asarifolia Michx. but it is now retained in 
Canadian and most American herbaria as a distinct species. The acute apex 
and distinctly mucronate leaf margin allow immediate separation from the 
latter species. 

On Pyrola asarifolia Michx.: Valdez, Alaska, D. V. Baxter, 1 Sept. 1940 
(MICH) (Slide DAOM 55042). The label names the host as Pyrola sp. but 
leaf characters are very similar to those of P. asarifolia under which I have 
treated it here. In studying cross sections of ascocarps on this and the pre- 
vious host it was noted that in neither is palisade tissue present in the leaves. 

On Pyrola minor L..: Goose Bay, Terrington Basin, Labrador 53° 21’ N 60° 

5’W, by J. M. Gillett 5372A and W. I. Findlay, 19 July, 1950 (DAOM 55047). 
This specimen was obtained from mounted herbarium material in DAO, It 
is the only record from eastern North America and the only record on P. minor. 

On Pyrola picta Smith: Manning Park, B.C., W. G. Ziller DAVEFP 9883 
16 Aug. 1952 (DAOM 55044). This is a very thick-leaved species having 
leaves twice the thickness of most other pyrolas. Copeland (7) indicates this 
to be due in part to the two layers of palisade cells. At first it was thought 
that the presence of palisade tissue might determine the location of ascocarps 
on either the upper or lower leaf surface; however, they are amphigenous on 
P. picta as on the species without palisade layers. 

The location of the ascocarps, and the associated microconidia, on either 
the upper or lower surface or on both surfaces suggests that the position of 
the leaf at the time of infection governs the location of these structures. 
Ascocarps on year-old leaves collected in early April were spent and, from 
their appearance, were judged to have released their spores the previous 
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autumn. The microconidia, although always present in association with the 
perfect state, apparently produce spores during the early and midseason. 
Collections made in May and June showed microconidia only (Table [). 
Ascocarps that were found with asci in midseason did not contain fully formed 
spores and free spores were never found in crushed mounts; however, in late 
summer and autumn collections, bases of the asci were elongated and easily 
broken, and free spores were often seen. In these later collections ascocarps 
possessed an evident slit or fissure, many being opened and bordered with 
white “‘lips’’; and when a drop of water was placed over this opening swelling 
was at once noticeable. These observations suggest that infection occurs in 
the autumn on leaves of the current year, following release of the ascospores. 
Overwintered mycelium produces microconidia in the following spring. They 
function to bring about the formation of the perfect state later that season. 

Cash (5) reported Lophodermium maculare (Fr.) DeNot. on Pyrola sp. from 
Valdez, Alaska. Through the courtesy of Prof. E. B. Mains of the University 
of Michigan I was able to study the Alaska specimen. It (Table I, P. asari- 
folia) proved to be identical with the Canadian specimens on P. bracteata. 

L. maculare (Hysterium maculare Fr.) was reported ‘‘on dry leaves of a 
number of trees, frequently on Vaccinum uliginosum”’ by Fries (11). All 
reports of L. maculare indicate that it occurs only on dead leaves. Professor 
J. A. Nannfeldt states (in litt.) that ‘nothing can be seen on the living leaves, 
and the fungus develops on fallen leaves buried in moist mosses”’. 
Nannfeldt kindly sent me authentic material of this species (Flora Suecica 
14651) which he had collected during the summer of 1956. A study of this 
material revealed: asci 64.4-85.8X7.9-9.3 4, ascospores 34.3-47.2X1.0- 
1.4; paraphyses overtopping asci, flexuous, distinctly hooked at apex. These 
measurements agree well with those listed in Table I, but the presence of 
hooked paraphyses and the restriction to dead leaves are in direct contrast to 
the fungus on Pyrola. Because of the close relationship of Pyrolaceae and 


Professor 


Ericaceae the difference in hosts may not be significant; but, combined with 
these other differences, it justifies the treatment of the Pyrola fungus as a 
new species. 


LEPTOSPHAERIA MARGINATA Niessl, Verh. naturf. Ver. Band X: 171. 1872; 
‘(Syn.] Sphaeria marginata Wallr.?’ fide Niessl. 
= Sphaerulina marginata (Niessl) Kirschst., Krypt. Fl. d. Mark Brand. 
Band VII: 447-448. 1938. (nomen. illegit.) non Sphaerulina marginata 
(Wallr.) Kirschst., Ann. Myc. 33:226. 1935. =Sphaeria marginata 
Wallr. Flora Crypt. Germ. II: 770. 1833. 

Perithecia hypophyllous, subepidermal, finally erumpent, 100 diameter; 
asci fasciculate, sessile, clavate, apex round, 30-40X7—8 yw, 8-spored; asco- 
spores fusiform, curved to straight, 1-3(—5)-septate, yellowish green, 20-30 X 
23-3; paraphyses few, very narrow. On fallen leaves of Pyrola secunda L. 

In 1904 Saccardo, Peck, and Trelease (23) first reported the occurrence of 
this species in North America from Yakutat Bay, Alaska. This specimen, 
from the Harriman Alaska Expedition, constitutes the only known North 
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American record; it is not with Trelease’s specimens (fide J. A. Stevenson 
in litt.), and attempts to obtain it from Pardova, Italy’ (Saccardo’s specimens), 
have not been successful. 

Cash (5) has taken up the record under the binomial Sphaerulina marginata 
(Niessl) Kirschst. But, as this is a later homonym of S. marginata (Wallr.) 
KXirschst., it is not tenable. Although Kirschstein based his first recombina- 
tion in 1935 on Wallroth’s binomial, in 1938 he suggested that the latter was 
distinct and this was probably the reason why, in the second instance, he attri- 
buted the basonym to Niessl. Until North American material is available it 
is logical to take up the original name upon which the record is based. The 
description given is an abbreviated translation of the original description. 


MYCOSPHAERELLA CHIMAPHILAE (Ell. & Ev.) Hoehn., Sitzb. Acad., Wien. 
1263355. 1917. 
= Sphaerella chimaphilae Ell. & Ev., Proc. Acad. Nat. Se. Philad. p. 447. 
27 Feb. 1894. 
= Mycosphaerella chimaphilae (Ell. & Ev.) Dearn. in Bisby et al., Fung. 
Man. p. 72, 1929. 
= Mycosphaerella chimaphilae (Ell. & Ev.) Povah, Pap. Mich. Acad. 
20: 123.1934. 
= Sphaerella chimaphilae Peck, Rep. N.Y. State Mus. 47:150 not before 
1 March 1894. 
Sphaerella chimaphilina Peck in Sacc., Sylloge Fungorum X1:297. 1895. 
Mycosphaerella chimaphilina (Peck in Sacc.) House, N.Y. State Mus. 
Bull. No. 233-234. 1921. 
= Stigmatae pirolae (Fries) Schroet., Die Pilze Schlesiens [1:332. 1908. 
(at least sensu Lind Dan. Fung. p. 201, 1903.) 
Sphaeria pyrolae Fr., Syst. Myc. 11:528. 1823. 
Through the courtesy of Dr. D. P. Rogers I have been able to examine the 
Ellis and Everhart type. Across the base of the packet in Ellis’ script was 


” 


written a short description: “Spor. clav.-obl. 10-12 3-33 u This was 
repeated in a longer description inside the packet. My own measurements 
of the spores are: 8.8-12.9X2.1-2.9y. Published spore measurements are: 
7-8 X 2-23 uw, evidently an error was made in transcribing the spore measure- 
ments for publication. The remainder of my observations are in agreement 
with the description by Ellis and an emended description was prepared from 
my examination of the type and numerous additional collections. 

Spots circular, or semicircular at margin of leaf, amphigenous, dark, 2-10 mm 
or larger if surrounding chlorotic tissue is included. Perithecia amphigenous, 
black, erumpent, subepidermal, not limited to center of spot but sometimes 
scattered over much of the surrounding tissue, 70.4-153.0 w in depth and 61.2 
137.7 in diameter. Asci 31.5-58.6X6.0-10.0u, obpyriform, elongating 


with maturity, with eight irregularly oblique, biseriate spores. Ascospores 
8.0-15.7 (-17.2) X2.1-3.6u, hyaline, uniseptate, not constricted, elongate- 
ellipsoid. Aparaphysate. 
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Additional specimens examined: on Chimaphila umbellata (L.) Barton 
var. cisatlantica Blake DAOM 57413, 57414 Quebec, DAOM 57415, TRTC 
4250 Ontario, DAOM 57411 Manitoba, DAOM 57417 New York, DAOM 
57416 Michigan; C. umbellata (L.) Barton var. occidentalis (Rydb.) Blake 
DAOM 57412 British Columbia, DAOM 57420 Vitting, Sweden. 

Peck’s type of Sphaerella chimaphilae is missing from the New York State 
Museum and a direct comparison with the Ellis and Everhart type was not 
possible. However, the main differences between the original descriptions, 
viz. spore size and distribution of perithecia, disappear in the emended des- 
cription. Also, specimens upon which Zeller (30) based his report of M. 
chimaphilina (Sacc.) House were examined and were found to be similar in all 
respects to the Ellis and Everhart type. It is evident that instead of two 
distinct entities, we are concerned with but one. 

It is difficult to determine the exact date of publication of the 47th Rept., 
N.Y. State Museum, in which Peck’s description appears. The title page 
indicates that the report was transmitted to the Legislature 1 March 1894 
by the Chancellor of the University of the State of New York, and presumably 
it would not have been made available to the public before that date. Accord- 
ing to the rule of priority, the Ellis and Everhart epithet must be used as it 
thus antedates Peck’s epithet by a minimum of two days. 

In his nomenclator of Stigmatea pyrolae (Fr.) Schroeter, Lind (18) lists 
Sphaerella chimaphilina Peck. I am inclined to agree with him that these 
two names refer to a single fungus. However I do not believe that the organ- 
ism is a Stigmatea, a genus which is usually placed with the Hemisphaeriales. 
From cross sections of both European and North American material it is 
evident that the fungus falls into the Pseudosphaeriales. Moreover, Sphaeria 
pyrolae, the basis of Schroeter’s combination, has been used as the basonym of 
other combinations and applied to quite distinct fungi. The following may 
be listed: 

Sphaeria pyrolae Ehrenb. Sylvae Mycologicae Berolinensis p. 29. 1818. 

S. Depazea pyrolae Fr. Systema Mycologicum I1:528. 1823. 

Depazea pirolae (Ehrenb.) Sacc. Sylloge Fungorum II1:64. 1884. 

Phoma pyrolae (Ehrenb.) Rostr. Fungi Grgénland-Meddelelser om Gr¢gnland 

111:569. 1888. 

Phyllosticta pyrolae (Ehrenb.?) Allesch. Ber. Bayr. Bot. Ges. V:15. 1897. 

Attempts to obtain Ehrenberg’s type were not successful, but in any case, 
his name is a ‘“‘pre-starting point’ and therefore should not be considered. 
The description in Fries is taken directly from Ehrenberg without any addi- 
tional details. Saccardo's description is a verbatim transcription from Fries 
except that he has added the host Pyrola secunda. 

The diagnoses of Phoma pyrolae and Phyllosticta pyrolae by Rostrup and 
Allescher respectively include spore descriptions, and it is apparent that two 
distinct fungi are involved. Both names refer back to Sphaeria pyrolae 
Ehrenb., which in the original treatment is not provided with a description of 
the spores and which could be readily interpreted as a Phoma, Phyllosticta, 
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Stigmatea, or Mycosphaerella. Specimens of neither the Phoma nor the 
Phyllosticta have been seen. The former is unknown in North America and 
the latter is a later homonym for Phyllosticta pyrolae Ell. & Ev. (q.v.). Ihave 
examined Depazea pyrolae Ehrenb. as distributed by Rabenhorst in Klotz. 
Herb. Viv. Myc. No. 1140 and find it to be identical with Mycosphaerella 
chimaphilae (Ell. & Ev.) Hoehn. 

In my opinion the European and North American entities are identical, 
but due to the confusion as to the identity of the Ehrenberg (Fries) fungus I 
prefer to accept the binomial Mycosphaerella chimaphilae (Ell. & Ev.) Hoehn., 
the type of which is in existence. 

PHRAGMOTHYRIUM CARNICOLA (Rehm) Hoehn., Sitz. K. Akad. Wiss. Wien 
121:347. 1912. Micropeltis carnicola Rehm, Hedwigia 31:307. 1892. 

Material on which Rehm’s original description was based was distributed in 
his exsiccatus Rehm Ascomyceten No. 1078. One such specimen was examined 
and was in general agreement with the original description. Spores subhyaline, 
3-septate, constricted slightly at each septum, fusiform, 17.2—25.7 X4.3-6.4 uw. 
Asci 40.0-47.210.0-14.3 u, 8-spored. Paraphyses are absent—Rehm did 
not mention these structures and Stevens and Ryan (26) were non-committal 
about their occurrence. The type host is Pyrola rotundifolia. No records 
are known for North America. 


SPHAERELLA PYROLAE Rostrup, Saertryk of Meddelelser om Grgnland III: 
551. 1888. 


SPHAERELLA PACHYASCA Rostrup op. cit. p. 552. 1888. 

Both species were described from Greenland, the former as a parasite on 
living leaves of Pyrola grandiflora and the latter as a saprophyte on a number 
of hosts including P. grandiflora. Neither of these species has been seen by 
the writer. S. pyrolae is doubtfully recorded from Manitoba (Bisby et al. (4)). 


Fungi Imperfecti 


COLLETOTRICHUM DEMATIUM (Pers.) Grove, Jour. Bot. London. 56:341. 1918. 
= Vermicularia dematium (Pers.) Fr., Elenchusfungorum. I[:107. 1828. 
This is a saprophyte found on all kinds of dead herbaceous stems and petioles. 
An extant Dearness specimen No. 1854 (sub. Vermicularia compacta Cke. & 
Ellis) was collected on Monotropa uniflora L. in Middlesex Co., Ontario, 24 
May 1892. Acomplete list of synonymy is given by Hughes (Can. J. Botany, 
36:727. 1958). 


Colletotrichum pyrolae (Trel.) comb. nov. 

= Ovularia pyrolae Trel., Trans. Wisc. Sci. Arts and Letters VI:118. 
1885. 
Ramularia pyrolae (Trel.) Ell. & Ev., Jour. Myc. 1:81. 1885. 


Il 





Fics. 1-6. Lophodermium pyrolae. 
Fic. 1. Infected leaf Pyrola bracteata. Fic. 2. Cross section of perithecium X12 
Fic. 3. Perithecia and microconidia X20. Fic. 4. Ascospores 1200. Fic. 
Microconidia X2250. Fic. 6. Asci 550. 
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Acervuli amphigenous, mostly epiphyllous, maculicole or on general necrotic 
areas, pale buff, roundish, when immature difficult to see, becoming more 
evident with maturity and extrusion of the spore mass, variable in position 
in relation to host tissue (subcuticular, subepidermal, intraepidermal). Spores 
oblong, ellipsoid, round at apex, tapered slightly at base toward truncate 
attachment point, hyaline, continuous, 6.0-16.5 X2.9-6.0 4, acrogenous on 
simple hyaline conidiophores slightly longer than spores and 2.0-3.0 uw broad. 


Specimens Examined 

On Pyrola rotundifolia L. BPI (ex MO 21566) sub. Ovularia pyrolae Trel., 
TYPE, Stroughton, Wis., 7 June 1884; on Pyrola elliptica Nutt. WIS (ex 
Herb. J. J. Davis) sub. O. pyrolae, Manitowish, Wis., 8 July 1910; WIS 3584 
sub. O. pyrolae Verona, Dane Co., Wis., 31: May 1948. DEARN (ex. Herb 
S. H. Burnham 408) sub. Phyllosticta pyrolae Ell. & Ev. Tripoli, Washington 
Co., N.Y., 22 June 1919. 

A specimen (Figs. 7, 8, 10) filed in the Dearness Herbarium under Phyl- 
losticta pyrolae proved to be not a member of the Sphaeropsidales but rather 
a good example of a ‘“‘Gloeosporium’’. Later it was noted that Greene (12) 
viewed with some skepticism the identification of the Wisconsin collections of 
Ovularia pyrolae Trel. Through the co-operation of Dr. Greene this material 
was examined and found to be an exact match for the Dearness material, which, 
like the Wisconsin specimens, occurred on Pyrola elliptica Nutt. Greene (12) 
noted that J. J. Davis had compared his Wisconsin collection with Trelease’s 
type and had found no differences. It was realized that it would be necessary 
to re-examine the type of O. pyrolae on P. rotundifolia L. before attempting 
redisposition. In Table II are listed the morphological features obtained 
from a study of the type and of the fungus parasitizing P. elliptica. It is 
evident that only one fungus species is involved, which in the keys of Clements 
and Shear (6) falls readily into the genus Gloeosporium. Recently, however, 
von Arx (2) has indicated that Gloeosporium was proposed by Desmazieres 
and Montagne in 1849 for G. castagnei, which has two-celled conidia stated by 
von Arx to be identical with those of Marssonina populi (Lib.) Magn. Rather 
than apply the generic name Gloeosporium Desm. & Mont. to the two-celled 
and widely accepted Marssonina Magn., he proposes to conserve the latter 
and redispose the heterogeneous Gloeosporium sensu Sacc. (19, 20), who had 
not included the type species of Desmazieres and Montagne. This seems to 
be a logical solution for this particular nomenclatorial problem involving 
Gloeosporium. 

Von Arx (2) has redisposed some few hundred Glocosporium species, having 
one-celled, hyaline conidia, into some twenty genera to which he has provided 
a key. Some difficulty was experienced in using this key because one of the 





Fics. 7-10. Colletotrichum pyrolae. 
Fic. 7. Infected leaf Pyrola elliptica X2.3. Fic. 8. Spot showing the fungus fruiting 
X30. Fic. 9. Cross section through acervulus 550. Fic. 10. Spores 1200. 
Fics. 11 and 12. Strasseria nigra. 
Fic. 11. Spore X1200. Fic. 12. Cross section of pycnidium, camera lucida drawing. 
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basic features used in segregating the genera is the subcuticular as opposed to 
subepidermal and intraepidermal position of the acervulus. Acervuli of the 
fungus in question were found to be variable in position. In a single cross 
section all three positions have been seen. In spite of this difficulty the 
fungus presently known as Ovularia pyrolae Trel. has been assigned to Col- 
letotrichum among the single-celled and hyaline-spored Melanconiales. It 
should be emphasized that Colletotrichum as used by von Arx may or may not 
possess setae. In this case setae are absent. 


DISCOSIA SPLENDIDA Kirschst. in Died., Krypt. Fl. der Mark Brand. [X:727. 
1915. 

On dead stems of Monotropa uniflora L. Reported by Wehmeyer (28) from 
Colchester Co., Nova Scotia, with a note to the effect that pycnidia were 
considerably smaller and spores just slightly smaller than in the Kirschstein 
description. 


PHYLLOSTICTA PYROLAE Ell. & Ev., Jour. Myc. 5:145. 1889. 
= Phyllosticta pyrolae (Ehrenb.?) Allesch., Ber. Bayr. Bot Ges. V:15. 1897. 
Pycnidia black, ostiolate, erumpent, epiphyllous on dark-brown circular 
spots. Spores 5.0-6.4 X 3.6-5.7u, hyaline, subglobose, continuous, acro- 
genous on simple, hyaline conidiophores, 1.4 uw wide. 


Specimens Examined 

On Pyrola asarifolia Michx. var. purpurea (Bunge) Fern. DAOM 55038 
Big Delta, Alaska, (64° 08’ N 145° 51’ W) June 1951; on Pyrola bracteata 
Hook. DAOM 57867 Mt. Arrowsmith, Vancouver Is., B.C., July 1956; on 
Chimaphila umbellata (L.) Barton var. cisatlantica Blake DAOM 57410 
Constance Bay, Ont., June 1948; DAOM 57409 Carleton Co., Ont., July 1942. 


Other hosts.—Pyrola rotundifolia L. and P. elliptica Nutt. are reported by 
Weiss and O’Brien (29) from Delaware, Wisconsin, and Montana. 

The above description was obtained from an examination of DAOM 55038 
and agrees well with the type description. In general appearance the spots 
on Chimaphila differ little from the symptoms caused by Mycosphaerella 
chimaphilae; however, when viewed under the microscope typical spores of a 
Phyllosticta were at once evident. Although P. pyrolae has not previously 
been recorded on Chimaphilae, it is clear from the spore dimensions that the 
fungus on the new host is referable to this species. 


RAMULARIA CHIMAPHILAE Greene, Amer. Mid. Nat. 41:3. 723. 1949. 

On living leaves of Chimaphila umbellata, Sauk Co., Wisconsin. 

Spores hyaline, straight, slender, truncate, markedly catenulate, 0—1-septate 
10-35 X2.5-3.0u. Greene noted that the species was not particularly 
characteristic of Ramularia but he referred it here rather than to any other 
genus. Dr. Greene’s problem in naming this fungus is readily understood, 
for, after examining the type specimen which he kindly sent me, I have been 
able to add little except in a negative manner toward its true identity. 
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The fungus (in question) is apparently not the cause of the leaf spot for it 
is found only on the spent perithecia of the common and widespread leaf 
parasite Mycosphaerella chimaphilae (Ell. & Ev.) Hoehn. The latter was 
present on all of the necrotic spots in the type material. Asci and ascospores 
were found in mature perithecia but the perithecia that supported the con- 
spicuous, white growth were empty. It is possible that this Hyphomycete is 
a hyperparasite of the Mycosphaerella, or simply a saprophyte on the spent 
perithecia. Conclusive evidence in favor of either possibility was not ob- 
tained from the sections examined. The fungus grows upright in compact 
tufts and was found to be composed of hyaline, septate strands 100 u or more 
in length. Branches occur in opposite pairs toward the base, then irregularly 
above. The aerial strands of hyphae break off in a random manner at the 
septa and the resulting cylindrical, truncate segments (? spores) then have 
0-3 (4) septa, depending on the point of segmentation. Spores or segments 
formed in this manner will therefore have varying lengths, but measurements 
generally fall within the limits 11.4-34.3X1.4-1.7 yu. Septocylindrium 
leucum Elliott and Stansfield (10) has many morphological similarities; how- 
ever, final disposition cannot be made at this time without comparison with 
authentic material. 

A second fungus identified as Cephalosporium sp. was also found on spent 
perithecia of the Mycosphaerella and on the surrounding host tissue. The 
spores, borne in globose mucilaginous heads atop short tapering conidiophores 
ca. 14.3 X 2.9, are hyaline, oblong, nonseptate 4.3-5.7 X 1.0-1.4y. This 
is presumably a saprophyte. 

SEPTORIA CHLORANTHA Dearn. & House, Circ. N.Y. State Mus. 24:48. 1940. 

Pycnidia black with pale stromata, amphiginous, mostly epiphyllous, 
globose conic, 50-125 uw diameter, 50—60 uw high, wall 10-15 uw thick; maculicole, 
spots extensive, reddish brown, concentrically ridged above; spores 20-50 
13-2} yu, straight, continuous on conidiophores 20-30 wu long by 13-2 mu thick. 

On leaves of Pyrola chlorantha Sw. (P. virens Sw.) Long Lake, Hamilton 
Co., House 343, July 3, 1924. 

The description given here is condensed from the original. Except for 
some Strasseria nigra (q.v.) on the leaf marked ‘‘type’’, only an unidentified 
pycnidial saprophyte was found on other leaves in the House specimen No. 343. 
It is evident that this subcuticular fungus with spores 15.0—20.6 X 2.1-—2.9 yw, 
hyaline, continuous, cylindrical, and borne on short slightly swollen conidio- 
phores 5.0-6.0 X2.9-3:6 yu, is not the Septoria, which the author described 
(see also S. pyrolata Rostr.). No other collections are known. The name 
proposed by Dearness and House is invalid because a Latin diagnosis was not 
provided; under the circumstances validation of the name seems to be 
unwarranted. 


SEPTORIA ELLISIANA Sacc. & Syd., Sylloge Fungorum XVI:975. 1902. 
= Sepioria pyrolae Ell. & Martin, Jour. Myc. 1:100. 1885. (not S. 
pyrolae Sacc. & Malb. 1883.) 
= Septoria chimaphilae Ell. & Ev. in Martin, Jour. Myc. 3:85. 1887. 
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Pycnidia black, ostiolate, amphigenous, on pale necrotic spots or pre- 
viously parasitized leaf tissue. Spores straight to slightly curved, acicular, 
hyaline, continuous, or occasionally one-septate, 15.7—30.0X0.7-1.0 yu. 
Conidiophores simple, hyaline, flask-shaped with the apex indistinctly geni- 
culate, ca. 5.4-8.11.4-2.0 pw. 

On Pyrola secunda L. and Chimaphila umbellata. Collections are rare; 
it has been seen only from Ontario (TYPE) and Delaware (Type of S. chima- 
philae); and it is also reported from Michigan by Weiss and O’Brien (29). 

Macoun collected the type specimen on Pyrola secunda L. at Red Rock, on 
the north shore of Lake Superior, Ontario. This particular specimen was not 
among Macoun collections in DAOM. However, through the courtesy of the 
Curators of the Cryptogamic Herbarium of the New York Botanical Garden 
it has been possible to examine the types of both S. pyrolae and S. chimaphilae. 

The “‘little yellowish white pustules scattered over the lower surface of the 
leaf .. .’’, as described for S. pyrolae, are actually rust pustules of Puccinia- 
strum pyrolae Diet. ex Arth. Black, ostiolate pycnidia occur occasionally on 
rust-infected tissue only; in fact, it is difficult to be sure if the pycnidia are 
parasitizing the rust pustules or acting as a weak parasite of the host. Perhaps 
the latter is a better interpretation. Spores measured 18.6-30.0X1.0u 
(Ell. & Mart. 25-35 X%u) and were produced as described above. 

I know of no record of S. chimaphilae other than the type collection. This 
consists of two small leaves, one of which bears a single leaf spot supporting 
a few scattered fruit bodies of two distinct fungi. The spores of the Septoria 
were found to be 15.7—22.2X0.7-1.0 yu, straight to slightly curved, acicular, 
hyaline, continuous or rarely one-septate and produced from the apex of hya- 
line, generally short, sturdy conidiophores ca. 6.0X1.4y. When examined 
with the aid of phase contrast, the spores were seen to arise from the apices of 
the conidiophores which continue to grow past the point of attachment. 
With this method of sympodial spore production, the conidiophores become 
typically geniculate. Their formation may not be apparent without the aid 
of phase contrast, because of the extreme narrowness of the conidiophore and 
spores. The second fungus found with the Septoria is presumably a sapro- 
phytic Colletotrichum with quite evident, colored setae protruding from the 
fructification. 

Examination of the types of S. chimaphilae and S. pyrolae Ell. & 
Mart. has revealed no morphological characters which could be used 
to distinguish them. Both seem to be weakly parasitic and occur on closely 
related hosts; it is therefore concluded that there is but one species on North 
American Pyrolaceae. However, the earlier name, S. pyrolae Ell. & Ev. 1885, 
is a later homonym for the European species S. pyrolae Sacc. & Malb. 1883 
(21, 22). This was realized by Saccardo and Sydow, who proposed the 
binomial S. ellisiana in 1902 for the apparently distinct North American 
entity. The European fungus was also reported on Pyrola secunda, but 
because spores are so markedly wider (20-30 X 3-4 uw) than those of the North 
American species it is evidently distinct. 
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Kuntze (17) transferred numerous species of Septoria including this one 
to the genus Rhabdospora. According to the present concept of Septoria and 
Rhabdospora the fungus in question is clearly Septoria. 


SEPTORIA PYROLATA Rostrup, Saertryk of Meddelelser om Grgnland Band 
I11:626. 1888. 

Pycnidia black, hemispherical, amphigenous, scattered, subcuticular, com- 
posed of locule within a stroma of brown thick-walled cells, stroma rupturing 
irregularly. Spores 14.5—19.3X2.1-2.9u cylindrical, hyaline, continuous, 
guttulate, ends round, acrogenous, attached to conidiophore by a short, 
peg-like neck. Conidiophores simple, globoid, hyaline 2.9-7.22.9-3.6 uw. 

On leaves of Pyrola grandiflora Egedesminde, Greenland July, 1890. 

The above description is based on a study of the presumed type and matches 
well the published description. It also seemed very similar to the saprophyte 
described under S. chlorantha. At maturity part of the stroma usually adheres 
to the cuticle, and thus even in section the fructification may appear as a 
typical pycnidium. This is not as I would interpret the structure (see des- 
cription). However, because a more appropriate genus has not been found, 
Rostrup’s binomial is retained in this treatment: (Fig. 13). 

Occurrence in North America: presumably rare, on Pyrola spp., often ac- 
companying other fungi. 





Fic. 13. Cross section through fructification of Septoria pyrolata Rostr. (drawn with 
the aid of camera lucida). 


STRASSERIA nigra Dearness sp. nov. 

Pycnidia globosa 58.1—124.2 4 diameter, ostiola parvo rotundo aperientia, 
epiphylla, in partibus nigrescentibus immersa, saepius ad apicem vel ad 
marginem folii, uni vel plurilocularia. Conidia hyalina, non septata, a cylin- 
dricis paullum curvata et apice rotundato 7.9-10.0X2.1-2.9u; appendicula 
ciliata, 5.7-9.3 +0.3 uw versus basas conidii nata, ista est ex conidiophori. 


Habitat in foliis Pyrolae secundae L., P. virens Sw. 
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Pycnidia globose, 58.1-124.2 u diameter, opening by a small round pore, 
epiphyllous, deeply sunken in host tissue, on blackened portions of leaf which 
usually involve the margin or tip. Pycnidia may have more than one locule. 
Conidiophores cylindrical to slightly flask-shaped with the apex drawn out 
into an extremely slender neck or tip bearing a single spore. Conidia hyaline, 
nonseptate, cylindrical to slightly curved with round ends, 7.9-10.0X2.1- 
2.9, bearing a ciliate appendage at the basal end, 5.7-9.3X +0.3y. This 
appendage is part of the conidiophore. 

On leaves of Pyrola secunda L. (Dearn. 5990) in woods NW of Tripoli, 
Washington Co., N.Y., 29 June 1919 (S. H. Burnham 409) TYPE; slide in 
DAOM 55040. On Pyrola virens Sw. (P. chlorantha Sw.) Long Lake, Ham- 
ilton Co., N.Y. (House No. 343) ex NYS. 

A single but adequate specimen was found in the Dearness Herbarium. He 
had labelled the packet Strasseria nigra n.s. and enclosed notes on the fungus. 
As my preliminary examination supported the observations of Dearness, the 
specimens were studied further with a view to validating his herbarium name. 

Freehand cross sections (Fig. 12) showed the pycnidia to be made up of a 
number of layers of elongated cells and to be deeply immersed in the host 
tissue. Simple, hyaline, often flask-shaped conidiophores arose from the 
entire inner surface of the wall. The tip of the conidiophore was drawn out 
into a long slender arm at the end of which the conidium formed. Most of 
the free spores bore an appendage (Fig. 11) but some were seen without it. 
Unless sections of the fructification are studied it is impossible to tell which 
end of the spore bears this appendage. 

Dennis (9) is quite explicit in pointing out that in his material of Strasseria 
carpophila Bres. & Sacc. isolated from Malus the appendage is attached to the 
apex, not to the base of the spore, and that it forms just before the spore 
matures. Through the courtesy of Mr. E. W. Mason I have been able to 
examine a culture of Dennis’ material (IMI 22766) and my interpretation of 
spore production differs. The conidiophores are cylindrical to slightly flask- 
shaped, arising perpendicularly to the strongly convoluted inner wall of the 
pycnidium. The apex is drawn out into a long, very slender tip at the end of 
which the spore forms as a small globular swelling, enlarging to its final cylind- 
rical or slightly allantoid form. The ciliate appendage is then actually part 
of the conidiophore which remains with the spore. It is possible that there is 
a definite abscission point but I am inclined to believe that the spore may 
break away at any point along the extremely narrowed portion of the conidio- 
phore; thus, some spores will be seen without an appendage but many others 
will bear appendages of varying lengths. 

The pycnidium of the fungus on Pyrola is not as strongly convoluted within 
as that of IMI 22766, the cells making up the hymenium are more elongated, 
and the pycnidium itself is decidedly smaller. 

Dearness, no doubt, chose the specific epithet because of the rather extensive 
blackened areas on the infected leaves. 
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Basidiomycetes 


PELLICULARIA FILAMENTOSA (Pat.) Rogers, Farlowia 1:95-118. 1943. 

This is the perfect state of Rhizoctonia solani Kiihn, a common soil fungus 
often injurious to potato tubers and found on a number of unrelated hosts 
(Bisby et al. (4), Wehmeyer (28)). In recording its occurrence on Chimaphila 
maculata Rogers simply lists this host amongst others as supporting the 
Pellicularia on living leaves or stems. 


CHRYSOMYXA MONESIS Ziller, Can. J. Botany, 32:435. 1954. 
O I on Picea spp., cones; II II] on Moneses uniflora, leaves; both stages 
systemic; Pacific coast of North America. 


CHRYSOMYXA PIROLATA (K6rnicke) Wint. in Rab., Kypt. Fl. ed. 2, 1, 1:250. 
1882. 

O I on Picea spp., cones; II III on Pyrola and Moneses, leaves primarily; 
systemic both stages; widespread in North America and Eurasia. This 
species is distinguished from C. monesis by broad polygonal warts instead of 
narrow fluted warts on both aeciospores and urediniospores. 

For synonymy, host range, distribution, keys to species, and other details 
the reader is referred to the treatment by Savile (24, 25) of Chrysomyxa in 
North America. 

C. ramischiae Lagerh. often segregated in Europe (e.g. Tranzschel (27)) is placed 
in synonymy by Hylander, Jérstad, and Nannfeldt (15). 


PUCCINIASTRUM PYROLAE Diet. ex Arth. N. Amer. Flora 7:108. 1907. 

O I unknown; II III on Chimaphila, Moneses, and Pyrola, circumboreal. 
The inconspicuous, bullate, and grouped uredinia occur on the underside of the 
leaf and are readily distinguished from the conspicuous pulverulent and sys- 
temic uredinia of Chrysomyxa which are also hypophyllous. Cummins and 
Stevenson (8) have indicated that the culture material of Schroeter 1880 
possesses uredinia only; they therefore cite Dietal ex Arthur for the binomial. 

On the basis of his collections from Chesterfield Inlet, Keewatin Dist., 
some 200 miles north of northern limit of spruce growth, Savile (in conversa- 
tion) suggests that this rust probably persists throughout the long winter 
period in the evergreen leaves as uredinia. Morphological description, distri- 
bution, and host range are treated in detail by Arthur (1) for North America 
and by Hiratsuka (13, 14) on a global basis. 

Host range extensions that have been added to Arthur’s (1) list include: 
Chimaphila umbellata (L.) Bart. var. cisatlantica Blake (C. corymbosa Pursh) 
Que., B.C.; var. occidentalis (Rydb.) Blake (C. occidentlis Rydb.) B.C.; 
Moneses uniflora (L.) Gray, District of Mackenzie; Pyrola asarifolia Michx. 
B.C.; Dist. of Mackenzie; P. bracteata Hook. (P. asarifolia Michx. in part) 
B.C., P. grandiflora Rad., Dist. of Mackenzie, Dist. of Keewatin; P. minor L. 
Nfld., Lab., Que., Man., B.C., Yukon; P. secunda L. Nfld., Que., Man., Sask., 
B.C., Alaska, Yukon, Dist. of Mackenzie, Dist. of Keewatin; P. virens Sw. 
B.C., Yukon, Dist. of Mackenzie. These records are based on specimens 
in DAOM. 
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CULTURAL CHARACTERS AS A GUIDE TO THE TAXONOMY 
AND PHYLOGENY OF THE POLYPORACEAE! 


Mivprep K. Noses? 


Abstract 


A study of the cultures of 252 species of the Polyporaceae provides evidence 
that the family is composed of two major groups: a primitive group consisting of 
species that produce no extracellular oxidase and, if heterothallic, show the 
bipolar type of interfertility; and a more advanced group made up of species 
that produce extracellular oxidase and, if heterothallic, show the tetrapolar 
type of interfertility in species whose hyphae are regularly nodose-septate or 
simple-septate, and the bipolar type of interfertility in species with hyphae 
simple-septate in the advancing zone and nodose-septate elsewhere. Within 
these major groups, groups of species, alike in hyphal and basidiospore characters, 
appear to be related and may represent taxa of generic or higher rank. An 
annotated key is presented, in which these groups of species are segregated in 
order of the increasing complexity of their hyphal components. The evaluation of 
the groups as taxonomic entities and of their arrangement in the key as a system 
of classification for the Polyporaceae requires a correlated study of sporophores 
and cultures. For the present, the species constituting each group, with rele- 
vant synonymy, are listed for the consideration of students of the family. 


Introduction 


The difficulty of formulating that ideal system of classification for the 
Polyporaceae which will reflect natural relationships and phylogeny makes it 
necessary to explore every expression of the genetic constitution of the fungi for 
potential taxonomic significance. Up to the present the search for indications 
of relationship has been restricted to the characters, mainly morphological, 
of the sporophores. These structures, highly specialized for the formation 
and protection of basidia and the dispersal of basidiospores, are so com- 
plex in many species that the observation of the details of the component 
hyphae and the recognition of those characters that indicate relationship 
become difficult. Meanwhile a body of information on other attributes of 
individual species has accumulated: their cultural characters, their type of 
interfertility (homothallic or bipolar or tetrapolar heterothallic), and their 
physiological characters, especially those expressed in the effect of the fungi 
on the substrate, usually wood, and the type of decay they produce. These 
characters have been ignored or deemed irrelevant by most taxonomists but 
I am convinced that they provide invaluable clues to relationship and, since 
they can be arranged in order of increasing complexity, to phylogeny also. 
The evidence for this conviction and a suggested system of classification for 
the Polyporaceae based mainly on cultural characters, both morphological 
and physiological, are presented herewith. 

The present discussion of the application of cultural characters to tax- 
onomy is restricted to the Polyporaceae, since too few species belonging to 

1Manuscript received July 9, 1958. 

Contribution No. 1709 from the Botany and Plant Pathology Division, Science Service, 


Canada Department of Agriculture, Ottawa, Ontario. 
2Ottawa, Ontario. 


Can. J. Botany, 36 (1958) 
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other families have been studied to warrant generalizations. However, it 
should be stated that the cultures display no characters by which they may be 
assigned to presently recognized families of the Agaricales segregated on the 
classical basis, the configuration of the hymenium. This adds to the doubt 
already expressed by several authors, including Savile (54), as to the validity 
of hymenial configuration as a taxonomically significant character at the family 
level. The limited number of configurations available for increase of hymenial 
area makes it only reasonable to expect that similar types may have arisen 
repeatedly in the course of evolution. The occurrence in the Tremellaceae 
of types of configuration comparable to those in the Agaricales shows that 
these hymenial forms have arisen independently in groups which are, presum- 
ably, not closely related. Meanwhile, the present study is arbitrarily restricted 
to species with pored hymenial surface, which are included in the family 
Polyporaceae as it is commonly accepted. 

In the Polyporaceae, the generic concepts developed by Fries (23,24,25) 
over the period 1821 to 1851 are still those accepted, with few additions and 
emendations, by the more conservative of modern taxonomists while the 
narrower generic concepts of some later taxonomists are mainly segregants 
from the original Friesian genera. Fries’ genera (Z7vametes, Polystictus, 
Polyporus, Daedalea, Cyclomyces, Favolus, Hexagona) were delimited mainly 
on the basis of variations in the form of the pores and in the sequence of their 
development. These genera, together with Fomes and Poria, which are 
Friesian subgenera raised to generic rank by Gillet and Cooke respectively, 
and Lensites, transferred from the Agaricaceae by Karsten, are used by many 
taxonomists who, like Overholts (46), readily admit that they are artificial 
and heterogeneous but who point out that no more acceptable classification 
has yet been proposed. The authors immediately following Fries continued to 
attach much taxonomic importance to the external characters of sporophores, 
including the general habit, the hymenial configuration, and the texture of 
the upper surface, but they considered also the consistency of the sporophore, 
the color of its context and its spores, and, at the microscopic level of obser- 
vation, the presence or absence and character of cystidia. The latter were 
accorded generic rank by Karsten (according to Ames (1)) but only specific 
rank by Patouillard (48). Murrill (41), using only spore characters in 
addition to gross morphology as a basis for segregation, separated 78 genera, 
many of which included only one or very few species. In her classical paper, 
Ames (1) evaluated the various characters used in the distinction of genera 


eo 


and concluded that ‘in the recognition of genera, a complex of characters 
rather than separate characters must be considered’”’ and that ‘‘broader 
relationships within the Polyporaceae are best shown in the character of the 
flesh or the consistency of the fruit body’’ while generic segregation can be 


ac 


based on ‘‘surface modifications, the form of the fruit body and some of the 


hymenophore and spore characters’. She attached little or no generic signif- 


icance to pore characters, annual or perennial habit, or the wholly resupinate 
condition. 
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To the characters of form, growth habit, consistency, and color of context 
and spores used as a basis for segregation by previous taxonomists, Donk (20) 
added spore wall structure and the presence or absence of setae, to which he 
attributed suprageneric significance, and spore shape and presence or absence 
of cystidia, which he considered valuable at the generic level, at least when 
correlated with other features. Essentially the same characters were used by 
Pilat (49) with emphasis on the consistency of sporophores and the texture of 
their upper surfaces. In the system of classification proposed by Bondarzew 
and Singer (4,5,56), generic segregation was based on the macroscopic and 
microscopic characters of sporophores, which had been used by previous 
authors, along with spore shape, septation of hyphae, hyphal pegs, color 
changes induced by KOH solution, and amyloidity of the walls of tramal 
hyphae, cystidia, and spores. Like Ames, these authors emphasized that 
generic concepts must be established on the basis of a complex of characters 
rather than on individual ones. Cunningham (15) considered the type of 
hyphal system, monomitic, dimitic, or trimitic, as defined by Corner (12,13), 
and the color of hyphae to be of fundamental importance in delimiting genera 
in the Polyporaceae. As examples he presented keys for the subdivision of the 
genus Fomes and the Polystictus—Polyporus group based on these characters 
along with the form of the pores, the presence or absence of setae, the type of 
basidium, and the nature of the spore wall. 

Thus there has been a change in the characters used in delimiting genera in 
the Polyporaceae from the general—the form and habit of growth of sporo- 
phores—to the more precise—the microscopic morphological structures and 
the results of chemical tests; this has been accompanied by a corresponding 
change in generic concepts from a few, loosely defined genera, composed of 
many species, to many, clearly delimited genera, generally composed of a 
small number of species. However, no group of diagnostic characters, no 
series of generic concepts, and no system of classification yet proposed has been 
universally accepted. 

The possible taxonomic significance of characters other than those of sporo- 
phores was considered by Pinto-Lopes (50). He reviewed the literature on 
many aspects of the Polyporaceae, including that on interfertility studies, 
tests for antibiotic properties, and cultural characters, and also made com- 
parative studies of the hyphal characters in cultures and sporophores of about 
90 species of the family. He concluded that the types of hyphae in cultures 
were useful in classification since they correspond with hyphae in the sporo- 
phores and were easier to observe but that other cultural characters had no 
taxonomic significance. 

My work in identifying cultures of fungi isolated from decays in trees has 
required the determination of the cultural characters of many species and the 
preparation of keys for their identification. Certain groups of species brought 
together in the keys on the basis of their similarity in cultural characters were 
found to be alike in the characters of their sporophores. Some of the groups 
coincide closely with established genera while other groups which appear to be 
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equally homogeneous, at least in culture, include representatives of two to 
several genera of the conventional classifications. If, as evidence to be sub- 
mitted indicates, these groups are composed of related species and represent 
taxa of generic or higher rank, then they may be used to assess or revise 
existing taxonomic concepts. However, these groups can be accepted as 
representatives of natural taxa only if the cultural characters used in their 
segregation have recognizable counterparts in their sporophores. Thus the 
evaluation of the taxonomic significance of the groups requires a correlated 
study of the sporophores and the cultures of the species in each group. Since 
such a study would delay indefinitely the publication of the cultural data 
now available, I have chosen to submit at present a discussion of the possible 
taxonomic significance of certain cultural characters and to list the species 
comprising the groups segregated on the basis of similarities in these char- 
acters. This information will thus be available for the consideration of students 
of the Polyporaceae. 


Characters of Possible Taxonomic Significance 


The cultural characters to which I attach taxonomic significance are: 
presence or absence of extracellular oxidase; the type of interfertility (bipolar 
or tetrapolar) in heterothallic species; hyphal characters, including septation 
and types of differentiation in form and color; the presence or absence of 
chlamydospores and oidia; the color of mycelial mats; and changes in the 
color of the agar substrate. In addition, the ultimate divisions in the key 
are based on the shape and color of basidiospores. A discussion of these 
characters and their possible relevance to taxonomy follows. 

The data were derived from the examination of cultures in the collection 
at the Botany and Plant Pathology Laboratory, Science Service, Canada 
Department of Agriculture, Ottawa. The description for most species are 
based on a number of cultures isolated from sporophores (basidiospores or 
context tissue) or from rots associated with sporophores, which are deposited 
in the Department of Agriculture, Ottawa, Mycological Herbarium (DAOM); 
but for a few species, mainly exotic, the descriptions are based on only one 
culture. The cultures were grown for 6 weeks on 1.25% Difco malt agar, 
in the dark, at room temperature, and for 1 week on malt agar to which 
0.5% gallic or tannic acid had been added, following the procedure described 
in my earlier papers (42,43). The descriptions, of which less than half have 
been published, follow the same form and include the same characters as those 
in my published papers. 


The records of the type of interfertility for the different species have been 
obtained from literature, as shown in Table I. The information regard- 
ing host relationships and the types of decay caused by the various species 
has been obtained from the publications of Overholts (46), Lowe (32,34), 
and others. Most of the species are represented by specimens in the her- 
barium and sporophores of many have been examined, at least in a super- 
ficial manner, but most of the data about sporophore characters have been 
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TABLE I 


THE TYPE OF INTERFERTILITY SHOWN BY SPECIES OF POLYPORACEAE 








Oxidase 
Polarity test 
Bipolar Negative 


Positive 


Tetrapolar Positive 


Section 


Fomes pinicola 
Fomes roseus 
Fomes subroseus 
Lenzites abietina 
Lenzites sepiaria 


Lenzites trabea 
Polyporus adustus 
Polyporus betulinus 
Polyporus palustris 
Polyporus tephroleucus 
Poria monticola 

(P. microspora) 
Trametes americana 
Trametes heteromorpha 
Trametes serialis 


Trametes variiformis 
Merulius rufus 
Phlebia merismoides 
Polyporus galactinus 
Polyporus resinosus 
Poria albipellucida 
Poria cinerascens 
Poria notata 
Radulum casearium 
Favolus alveolaris 
Fomes ellisianus 
Fomes fraxineus 
Fomes fraxinophilus 
Fomes igniarius 
Ganoderma 
applanatum 
Lenzites betulina 


Polyporus abietinus 
Polyporus albellus 
Polyporus anceps 
Polyporus arcularius 
Polyporus borealis 
Polyporus brumalis 
Polyporus 
cinnabarinus 
Polyporus compactus 
Polyporus fumosus 
Polyporus hirsutus 


Polyporus obtusus 
Polyporus pargamenus 
Polyporus pubescens 
Polyporus sanguineus 
Polyporus tuberaster 
Polyporus versicolor 
Polyporus volvatus 
Polyporus zonatus 
Portia eupora 
Poria tenuts v. 
pulchella 
Trametes hispida 
Trametes suaveolens 


18 
18 
p 4. 
13 
13 


45 





Mounce (37) 


Reference 


Mounce & Macrae (39) 

Mounce & Macrae (39) 

Nobles, Macrae, Tomlin (45) 

Fries (26), Mounce & Macrae 
(38), Robak (52,53) 

Mounce & Macrae (38) 

Vandendries (60) 

Macdonald (35) 

Nobles (42) 

Macrae (unpublished ) 


Nobles (42) 
Mounce & Macrae (38) 
Nobles, Macrae, Tomlin (45) 
Fries (26), Robak (52,53), Nobles 
(42) 
Nobles, Macrae, 
Yen (69) 
Nobles, Macrae, 
Nobles, Macrae, 
Nobles, Macrae, 
Nobles, Macrae, 
Nobles, Macrae, 
Nobles, Macrae, 
Nobles, Macrae, 
Nobles, Macrae, Tomlin (45) 
Nobles, Macrae, Tomlin (45) 
Montgomery (36) 
Nobles, Macrae, Tomlin (45) 
Verrall (66) 


Tomlin (45) 


Tomlin (45) 
Tomlin (45) 
Tomlin (45) 
Tomlin (45) 
Tomlin (45) 
Tomlin (45) 
Tomlin (45) 


Aoshima (2) 

Vandendries & Brodie 
(63,64), Kimura (31) 

Robak (52,53) 

Nobles, Macrae, Tomlin (45) 

Nobles, Macrae, Tomlin (45) 

Vandendries (61) 

Robak (51) 

Vandendries (62), Terra (57) 


Vandendries (59), Fries (26) 

Nobles, Macrae, Tomlin (45) 

Nobles, Macrae, Tomlin (45) 

Kimura (31), Nobles, Macrae, 
Tomlin (45). Bipolar, Bose (6) 

Eggertson (21) 

Nobles, Macrae, Tomlin (45) 

Nobles, Macrae, Tomlin (45) 

Kawamura (30) 

Vanterpool & Macrae (65) 

Vandendries (58) 

Nobles, Macrae, Tomlin (45) 

Vandendries (58) 

Nobles, Macrae, Tomlin (45) 


Nobles, Macrae, Tomlin (45) 
Vandendries (59) 
Hirt (28), Vandendries (58) 
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derived from descriptions and illustrations by Pilat (49), Overholts (46), 
Lowe (32,34), Bondarzew (4), and others. In compilation of synonymy, the 
comprehensive studies of Donk (20), Pilat (49), Bondarzew (4), and Lowe 
(34) have provided direction and, for many species, complete citations of 
references whose original publications were unavailable to me. 


Extracellular Oxidase 

Using the differential media containing gallic or tannic acid described by 
Bavendamm (3) or the direct application of alcoholic gum guaiacum to growing 
cultures, recommended by Nobles (44), the species were tested for extracellular 
oxidase. Ejighty-nine species gave a negative test and 163 a positive test. 
On the basis of this difference the species were divided into two major groups 
as shown in the Key, those with a negative test for oxidase being treated in 
Key Sections 2 to 28, those with a positive test in Key Sections 29 to 65. 
A few species that yielded erratic results were assigned, more or less arbi- 
trarily, to one group or the other and may have to be shifted after further 
study. 

Many investigators, including Bavendamm (3), Campbell (9), Davidson 
and his associates (16,17,18,19), and myself (44), have proved that, with few 
exceptions, the species of wood-inhabiting Agaricales that produce no extra- 
cellular oxidase are associated with brown rots while the species that produce 
such oxidase cause white rots. On the basis of this physiological difference, 
expressed in the species of the first group by the lack of extracellular oxidase 
in the culture media and by the formation of a brown rot in wood in nature, 
and in the species of the second group by the production of extracellular 
oxidase in the media and the formation of a white rot in wood, the species 
have been divided into two groups which I consider to represent natural 
subdivisions of the family Polyporaceae. 

The analyses of sound and decayed wood by Findlay (22), Cartwright and 
Findlay (10, pp. 43-53), and other investigators show that the cellulose con- 
tent of wood is reduced in both brown and white rots and the lignin content 
remains practically constant in the brown rots but is decreased in the white 
rots. It follows that the ability to utilize cellulose is common to all wood- 
decaying species of the Polyporaceae and should be considered a primitive 
character, whereas the ability to degrade lignin has been acquired by only 
a certain number of species and may be rated as a more advanced character. 
If this is valid, the species that are associated with brown rots and that give 
a negative test for extracellular oxidase in culture are primitive, and those 
that cause white rots and give a positive test for oxidase in culture are more 
advanced. On this basis, the species of Polyporaceae treated in Sections 2 
to 28 of the Key form a more primitive group than those listed in the succeeding 
Sections. 


Taxonomic significance above the species level has not been attached 
previously to the type of rot associated with species of Polyporaceae although 
several authors, including Bourdot and Galzin (7), Overholts (46), and Lowe 
(32,34), have recorded the type of decay caused by many species and have 
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occasionally used this character to distinguish among species with similar 
sporophores. If the importance in taxonomy of the type of rot is confirmed, 
then it will be necessary to collect samples of decay with sporophores or, if 
the advanced decay cannot be obtained, to test for extracellular oxidase in 
the rot or sporophore. The application of alcoholic gum guaiacum to moist, 
active rots and growing sporophores in the manner described by the author 
(44) for testing for oxidase in fungus cultures causes rapid blueing with the 
white rots and their associated sporophores and produces no color change 
with the brown rots and their associated sporophores. The method has been 
applied to relatively few species but it gives promise of providing a reliable 
means of recognizing extracellular oxidase in the growing mycelium of the rot 
or sporophore. Tests on dried herbarium specimens were unsuccessful. 
Thus, by applying a test for extracellular oxidase to its culture, growing 
sporophore, or associated active rot, or by observing the character of advanced 
decay, a collection or species can be assigned to its proper section in the Key 
and, by implication, in a natural system of classification. 


Interfertility Phenomena 

A search of the literature has yielded the information that 52 of the species. 
of Polyporaceae included in this study are heterothallic while no species 
has been reported as homothallic. In 51 of the heterothallic species, the 
dicaryotic nature of the mycelium produced in pairings between compatible 
monocaryotic mycelia was recognized by the presence of hyphae with regular 
clamp connections which function in the conjugate division of the nuclei; 
but in one species, Fomes igniarius, with simple-septate dicaryotic mycelium, 
reported as tetrapolar by Verrall (66), the criteria were the binucleate con- 
dition of the cells and the slower growth rate of the dicaryotic mycelia when 
compared with that of the monocaryotic mycelia. Species known to be 
heterothallic are listed in Table I under the two types of polarity, bipolar 
and tetrapolar, along with information on the results of tests for extracellular 
oxidase, the Key Sections to which the species have been consigned, and the 
reference for the source of the data on interfertility. 

In the negative-oxidase group, interpreted as primitive, all 15 species for 
which the type of interfertility is known are bipolar, which suggests that 
bipolarity, like lack of oxidase, is a primitive character. In bipolar species, 
the pairing reactions are governed by a series of multiple allelomorphic 
factors at one locus, usually designated by the symbols A,;A2. Thus, in one 
sporophore, half the basidiospores contain nuclei bearing the factor A; and 
germinate to give monocaryotic mycelia with nuclei of this constitution, and 
the other half contain nuclei bearing its allele 42. This condition may be 
interpreted as a form of sexuality if the regular occurrence of nuclear fusion 
and meiosis be accepted as ‘‘the essential criteria for sexual reproduction”’ 
(68), and may represent the primitive pattern of interfertility in the Poly- 
poraceae. 

Eight of the 15 species that constitute a special group (Key Section 54), 
characterized by a positive test for oxidase and hyphae that are simple- 
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septate in the advancing zone and nodose-septate elsewhere, have been tested 
and found to show the bipolar type of interfertility. This group, to be discussed 
later, is interpreted as an intermediate one, the species of which have remained 
primitive in some characters, including bipolarity, but have become specialized 
in producing extracellular oxidase. 

In the group of species that give a positive test for oxidase, 28 species with 
regularly nodose-septate and one with simple-septate hyphae show the 
tetrapolar type of interfertility. The pairing reactions in such tetrapolar 
species are governed by two series of multiple allelomorphic factors, designated 
as A,A2B,Be, occupying two loci and segregating independently. Thus the 
snecies that were rated as advanced because of their production of extracellular 
oxidase and their ability to utilize lignin have acquired also a second series 
of factors governing interfertility. It was suggested above that all species of 
wood-rotting Polyporaceae possess the ability to utilize cellulose but that 
the more advanced group of species has acquired the ability to utilize lignin 
also; and it is now suggested that all heterothallic species, both bipolar and 
tetrapolar, possess a basic type of interfertility, determined by a series of 
allelomorphic factors at one locus, but that the more advanced tetrapolar 
species have acquired a second series of allelomorphic factors at a second 
locus. Thus, they have established a more complex mechanism for the con- 
trol of interfertility reactions and for the increase of outbreeding. Burnett 
(8, p. 57) suggested that ‘“‘where compatibility is controlled genetically at 
two loci, one locus may show complementary, the other, oppositional action’’. 
This may be expanded with the postulate that the A factors, common to all 
heterothallic species, may exert the complementary action, while the B factors 
in the more advanced species may be sterility factors that exert oppositional 
action. In some species that have been studied, matings between two mono- 
caryotic mycelia carrying nuclei that differed in the A factor but were alike 
in the B factor resulted in the formation, often in a barrage zone, of hetero- 
caryotic hyphae. The heterocaryon is unstable in Schizophyllum commune, 
studied by Papazian (47), but sufficiently stable to produce a few hyphae 
with regular or pseudo clamp connections in Polystictus versicolor and Coriolus 
zonatus, studied by Vandendries and Brodie (63), and in Pleurotus corticatus, 
studied by Kaufert (29). These results suggest that the potentiality for 
successful mating is present where the allelles A; and Az are brought together, 
that is, in the matings 4,B,; X A.B, and A,Bz XK A2B,, which are legitimate, 
and also in the matings 4,B,; X A.B, and A.B. XK A,Bo, which have been 
described as “‘illegitimate’’ combinations. In most illegitimate crosses, the 
doubled B, or Bz suppresses the expression of fertility between A; and As, but 
in certain crosses, such as those between young monocaryotic mycelia of 


Polystictus versicolor and Coriolus sonatus, the suppression is not complete 
and a few hyphae with binucleate cells and clamp connections are formed. 
Whatever the interpretation, the tetrapolar type of heterothallism, con- 
trolled by factors at two loci, appears to be more advanced than the bipolar 
type controlled by factors at one locus. 
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In 1949, Whitehouse (67) wrote: ‘‘An analysis of the relative frequencies 
of homothallic and of bipolar and tetrapolar heterothallic species in the 
different groups of Hymenomycetes and Gasteromycetes suggests that there 
may be no significant differences between orders, families or genera, but the 
data are in many cases quite inadequate for a precise statement’. This 
apparent lack of significant differences may indicate that the taxa recognized 
in these groups are not composed of related species. The data in the Poly- 
poraceae are admittedly inadequate but they suggest that in this family 
the type of interfertility is correlated with at least one character for which 
taxonomic significance is claimed. If it is taxonomically sound to make a 
primary division of the Polyporaceae on the basis of production or non-pro- 
duction of extracellular oxidase, then, as indicated above and further discussed 
below, genera segregated within each major group will include species showing 
only one type of heterothallism. 


Hyphal Characters 

To determine the hyphal characters of cultures, mounts were examined 
from the advancing zone and from the young and mature parts of the mycelial 
mats. In the thin-walled, undifferentiated hyphae of the advancing zone or 


‘ 


young mycelium (the ‘‘secondary hyphae’ in Pinto-Lopes’ terminology), 
four types of septation have been recognized: all hyphae nodose-septate; 
hyphae of the advancing zone simple-septate, giving off nodose-septate 
branches which proliferate to produce the nodose-septate hyphae of the mature 
mat; all hyphae simple-septate; hyphae with occasional single or multiple 
clamp connections, usually in the advancing zone, but with most hyphae 
simple-septate. The distribution of the various types of septation is sum- 
marized in Table II. 

Since most oi the species (78% of those that give a negative test for extra- 
cellular oxidase and 64% of those that give a positive test for oxidase) have 
nodose-septate hyphae throughout or in all regions except the advancing zone, 
and since a number of species in which the septation is usually simple occasion- 
ally form rare clamp connections, presumably as a vestigial habit, it may be 


TABLE II 


DISTRIBUTION OF TYPES OF SEPTATION OF HYPHAE 


Negative oxidase Positive oxidase 
Type of septation ——— a sects 


No. q No. % 
Hyphae regularly nodose-septate 70 78.6 90 a 
Hyphae simple-septate in advancing zone, nodose- 
septate elsewhere 0 0 15 9.2 
Hyphae regularly simple-septate 16 18.0 58 35.6 
Hyphae with occasional multiple clamps, usually 
simple-septate 3 3.4 0 0 


89 100 163 100 
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postulated that the nodose-septate condition was originally universal in the 
Polyporaceae and that certain species have lost the property of forming 
clamp connections. 

This reduction might have arisen through the propagation of the mono- 
caryotic generation or through the suppression of formation of clamp connec- 
tions in dicaryotic mycelium. The repeated isolation of monocaryotic mycelia 
of various species from decays in trees proves that such mycelia are common 
in nature (Nobles, unpublished data). In the laboratory, single spore cultures 
of many species produce fruit bodies which appear normal, and similar fruit- 
ing may occur in nature also. Hence it appears possible that some species 
with simple-septate hyphae are monocaryotic counterparts of modern hetero- 
thallic species with nodose-septate hyphae, or of similar ancestral forms. As 
previously mentioned, one simple-septate species, Fomes igniarius, has been 
reported as heterothallic and tetrapolar (66), and we can expect that additional 
simple-septate, heterothallic species may be recognized. Reduction here is 
on a different basis, involving only the loss of clamp connections and not the 
loss of heterothallism; and it seems likely that such simple-septate, hetero- 
thallic species are reduced forms of ancestors with nodose-septate hyphae and 
are comparable to modern, nodose-septate, heterothallic species. If this is 
true, only species with nodose-septate hyphae should be considered in establish- 
ing a system of classification for the Polyporaceae, and the species with 
hyphae consistently or mainly simple-septate should be classified with corre- 
sponding nodose-septate species. In this interpretation, the presence or 
absence of clamp connections has no taxonomic significance beyond the species 
level, although as a diagnostic character in making identifications of cultures 
the type of septation of hyphae is of major importance. 

In both groups of species, those that lack extracellular oxidase and those 
that produce it, the simplest species are those in which thin-walled, undifferent- 
iated hyphae compose the whole mycelial mat. in both groups, the more 
advanced species form fiber hyphae with thick refractive walls, either hyaline 
or brown, and with the lumina reduced or apparently lacking, without septa 
and with rare branches. Their preponderance in cultures produces a thick, 
cottony, woolly, or almost leathery mycelial mat and in sporophores imparts a 
tough, leathery consistency. In certain of the species that lack extracellular 
oxidase, characteristic hyphae occur in which the walls of nodose-septate 
hyphae become thick and refractive, with the lumina reduced to narrow, 
irregular, deeply staining lines. These may occur alone (Key Section 22) or in 
association with fiber hyphae (Key Sections 24, 25). They appear to represent 
the highest degree of specialization attained by species belonging to the neg- 
ative-oxidase group. 


Among the species that produce extracellular oxidase, some form only 
undifferentiated hyphae (Key Sections 32 to 36) and others form typical 
fiber hyphae as well (Key Sections 41 to 45, 47, 48). Still other species pro- 
duce cuticular cells, which originate as terminal or intercalary hyphal swell- 
ings, at first hyaline with contents staining in phloxine, then empty, with 
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walls remaining colorless or becoming brown. These cells, closely packed 
and intermixed with fiber hyphae, form the tough, cottony, or almost pelli- 
cular mats of certain species of Fomes and related species (Key Section 51) 
and of Ganoderma spp. (Key Section 52), and are probably homologous with 
the cells of the upper surface of the sporophores of these species. Hyphae 
with numerous interlocking short branches or knoblike projections form 
skinlike areas, dark brown in color, on the surface of cultures of those stipitate 
species of Polyporus that have the stipe covered, at least in part, with a dark 
cuticle composed of homologous structures (Key Section 53). Structures 
similar to the cuticular cells and the interlocking hyphae occur somewhat 
erratically in the cultures of some of the simple-septate species of Key Section 
65. In the species in Key Section 64, the cultures show thonglike lines or 
cartilaginous areas composed of coils of hyphae or compactly interlocked 
swollen cells. These structures, accompanied by acanthophyses in some 
species, were encountered only in this group. Setae or setal hyphae occur 
fairly consistently in cultures and sporophores of many of the species in Key 
Section 65. Their form and thick brown walls mark them as highly specialized 
structures and their presence indicates that the species in which they occur 
are advanced. Donk (20) segregated the subfamily Hymenochaetoideae on 
the basis of the brown color of the context and the presence of these structures. 
in cultures grown under the conditions used in our studies, the formation of 
setae or setal hyphae is so erratic in many species that they are not con- 
sidered to be reliable diagnostic characters. In the Key that follows, the 
hyphal structures listed above, with the exception of setae and setal hyphae, 
have been used in the segregation of groups of species that appear to be 
related, but other differentiated hyphal structures, including slight swellings, 
contorted incrusted hyphal tips, and cystidia, which occur in a number of 
species, appear at present to have no generic significance. 

Chlamydospores, oidia, and conidia are produced in the cultures of many 
species but, in general, appear to have no value in taxonomy above the species 
level. In the species in Key Section 8, however, chlamydospores are produced 
in abundance in cultures and also in nature in association with the sporophores 
of some species and this character has been used in the delimitation of the 
group. Similarly, oidia occur in all the species of Key Section 13 and their 
presence, along with spore shape, has been used as a basis for segregation. 

In summary, then, the two major groups may be subdivided on the basis 
of the types of hyphae that compose the mycelial mats. Some of the groups, 
such as those that have been assigned to Ganoderma and Polyporus sensu 
stricto, appear to represent natural genera while other groups brought to- 
gether on this basis appear to require further subdivision. Homogeneous or 
not, the groups can be arranged in an order dictated by the increasing com- 
plexity of their hyphal structures to form a sequence which may approximate 
their phylogeny. 

The 15 species that produce extracellular oxidase and have simple-septate 
hyphae in the advancing zone and nodose-septate hyphae elsewhere (Key 
Section 54) show none of the types of hyphal differentiation described above. 
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In most species the hyphal walls become thick and appear gelatinous when 
mounted in aqueous KOH, but are not otherwise differentiated. In this 
and other respects, the group appears to represent a line of development 
distinct from that of the other groups. 


Basidiospore Characters 

In the preparation of the Key and lists of species, cultures from the cul- 
ture collection (in tubes) for the species in each group were brought together 
for comparison. Even this crude method of comparison demonstrated immed- 
iately that there was recognizable similarity among the species in some groups 
while other groups were heterogeneous in respect to characters other than 
oxidase production and hyphal differentiation. Comparative studies of the 
species comprising each of the heterogeneous groups are required to determine 
cultural characters on which further divisions of the groups can be made. 
Meanwhile segregation has been based on basidiospore characters, since 
species alike in spore shape, size, and color give evidence, in both cultures and 
sporophores, of relationship. 
Host Relationships 

The substrate for the species of Polyporaceae is, with rare exceptions, the 
wood of coniferous or broad-leaved trees. An analysis of the host preferences, 
when this information was available, of the species in the two groups, those 
that lack extracellular oxidase and those that produce it, is shown in Table ITT. 
In each group, 12% of the species show no preference for either coniferous or 


TABLE III 


Host PREFERENCES* OF SPECIES OF POLYPORACEAE 














Positive oxidase 








No q No. q 
On conifers and hardwoods 10 12 19 12 
10 12 19 12 
Restricted to conifers 33 40 19 12 
Usually on conifers, rarely on broad- 
leaved trees 14 17 7 5 
47 57 26 17 
Restricted to broad-leaved trees 18 22 68 46 
Usually on broad-leaved trees, rarely 
on conifers 8 9 39 25 
26 31 107 71 
Total 83 100 152 100 





*Information lacking for 17 species included in study. 
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broad-leaved hosts. Of the negative-oxidase group, 57% of the species are 
restricted to conifers or occur only rarely on broad-leaved trees and 31% are 
restricted to broad-leaved trees or occur only rarely on conifers. In the posi- 
tive-oxidase group, only 17% occur exclusively or usually on coniferous hosts 
while 70% are restricted to broad-leaved trees or occur only rarely on conifers. 
Thus, on the average, the species comprising the negative-oxidase group, con- 
sidered to be primitive, show preference for conifers, also judged to be primi- 
tive, while the species of the more advanced positive-oxidase group show 
preference for broad-leaved trees, which are more advanced than the conifers. 


A Classification of the Polyporaceae Based on Cultural Characters 


The practical application of cultural characters in establishing a system of 
classification for the Polyporaceae is set forth in the following Key. At this 
time, while a correlated study of the sporophores remains to be done, the 
system can be only provisional. Hence no changes in nomenclature are 
suggested and no names are proposed for the designation of groups of species 
of suprageneric or generic rank. In each group, the species are listed alpha- 
betically according to genus and species, the generic names being those used 
by Overholts and Lowe and other conservative taxonomists and in the Depart- 
ment of Agriculture, Ottawa, Mycological Herbarium. Synonyms that are 
considered to be relevant are listed and the type species of their respective 
genera are indicated by an asterisk (*) preceding the name. Descriptive and 
explanatory notes have been interpolated throughout the Key. 


Results of test for extracellular oxidase in cultures negative. . 2 
Results of test for extracellular oxidase in cultures positive. . . . 


2 (from 1) 

In cultures of those species of the Polyporaceae that give a negative test 
for extracellular oxidase, the hyphae remain thin-walled and undifferentiated 
or are differentiated only through increase in thickness of walls to form 
septate hyphae with irregularly thickened walls, or aseptate fiber hyphae. 
All 15 species for which the type of interfertility has been recorded are bipolar 
(Table 1). The sporophores are associated with brown rots. 


Thin-walled hyphae consistently nodose-septate. . 3 
Thin-walled hyphae simple-septate or with rare single or r multiple clamp connections. 26 


3 (from 2) 


Hyphae undifferentiated except for slight thickening of walls or inconspicuous swell- 
ings in some species 4 
Hyphae differentiated to form fiber hyphae or hyphae with irregularly thickened walls 15 


4 (from 3) 

In the cultures of the 38 species in which the hyphae are nodose-septate 
and mainly thin-walled, the mycelial mats are soft and fragile. The lack of 
extracellular oxidase and the simplicity of anatomical structures suggest that 
the species are primitive although some species or groups of species may have 
reached this condition through reduction. 
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Hyphae hyaline and mats white or, if colored, the color resulting from the accumulation 


‘of brown conidia or chlamy dospores; basidiospores hyaline. . 5 
Hyphae and mats yellow or brown, at least in part; agar usually brown n or darker than 
‘uninoculated agar; basidiospores yellow to brown in some species................. 10 


5 (from 4) 


The 24 species with white mycelial mats have been divided into groups on 
the basis of the shape of the basidiospores since other characters, of both 
cultures and sporophores, appear to be correlated with spore type. The 
species with globose, ovoid, or elliptical spores have been further subdivided 
into two groups on the: basis of presence or absence of abundant 
chlamydospores. 

The species have been assigned by various authors to Bjerkandera Karst., 
whose type, B. adusia, occurs in Key Section 7; to Amylocystis Bond. & Sing., 
whose type, A. /apponicus, occurs in Key Section 9; and to Gloeoporus Mont., 
whose type, G. conchoides Mont., is considered by Pilat (49) to be a synonym 
of G. dichrous, which occurs in Key Section 9; to Fomitopsis Karst., whose 
type, F. pinicola, is in Key Section 18 since fiber hyphae are abundant in its 
cultures; and to Chaetoporellus Bond. & Sing., Leptoporus Quél., and Tyromyces 
Karst., whose types (C. /atitans (Bourd. & Galz.) Bond. & Sing., L. epileucus 
(Fr.) Quél., J. chioneus (Fr.) sensu Karst.) have not been described in culture. 

Basidiospores globose, ovoid, or elliptical. . ee taN a 6 

Basidiospores cylindric or allantoid... . . seeal sca eyeitsih tae betas toe ; eee en 

6 (from 5) 


Pm lac king or rare. 


7 (from 6) 


Polyporus adustus Willd. ex Fr., Syst. Myc. 1, 363 (1821). 
*Bijerkandera adusta (Willd. ex Fr.) Karst., Medd. Soc. Fauna FI. Fenn. 5, 38 (1879). 
Gloeoporus adustus (Willd. ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 157 (1938). 
Leptoporus adustus (Willd. ex Fr.) Quél., Ench. Fung., p. 177 (1886). 
Polyporus albidus Schaeff. ex Trog in Fr., Epicr. Syst. Myc., p. 475 (1836-1838). 
Tyromyces albidus (Schaeff. ex Trog) Donk, Mededeel. Botan. univ. Utrecht, 9, 151 (1933). 
Leptoporus albidus (Schaeff. ex Trog) Bourd. & Galz., Hym. Fr., p. 545 (1928). 
Polyporus destructor var. resupinatus Bourd. & Galz., Hym. Fr., p. 547 (1928). 
Leptoporus destructor (Schrad. ex Fr.) Quél. var. resupinatus Bourd. & Galz., Hym. Fr., 
p. 547 (1928). 
Tyromyces resupinatus (Bourd. & Galz.) Bond. & Sing., Ann. Mycol. 39, 52 (1941). 
Polyporus guttulatus Peck in Sacc., Syll. Fung. 6, 106 (1888). 
Leptoporus stipticus (Pers.) Quél. i. guttulatus (Peck) Pil., Atl. Champ. Eur. III (1), 
p. 204 (1940 0S. 
Tyromyces albidus (Schaeff. ex Secret.) Donk f. guttulatus (Peck) Pil., Atl. Champ. Eur. III 
(1), p. 204 (1940). 
Tyromyces guttulatus (Peck) Murr., N. Am. FI. 9, 31 (1907). 
Polyporus immitis Peck, N.Y. State Museum Ann. Rept. 35, 135 (1884). 
Leptoporus immitis (Peck) Pil., Atl. Champ. Eur. III (1), p. 211 (1940). 
Tyromyces immitis (Peck) Bond., Trutovye Griby, p. 228 (1953). 
Polyporus portentosus Berk., London J. Botany, 3, 188 (1844). 
Polyporus subcartilagineus Overh., Mycologia, 33, 90 (1941). 
Poria aneirina (Sommerf.) Cooke, Grev. 14, 112 (1886). 
Polyporus aneirinus Sommerf., Suppl. Fl. Lapp., p. 278 (1826). 
Tyromyces aneirinus (Sommerf.) Bond. & Sing., Ann. Mycol. 39, 52 (1941). 
Poria crassa (Karst.) Sacc., Syll. Fung. 9, 190 (1891). 
Physisporus crassus Karst., Bidr. kanned. Finl. Nat. Folk, 48, 319 (1889). 
Portia sequoiae Bonar, J. Forestry, 29, 368-380 (1931). 
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8 (from 6) 


Fomes officinalis (Vill. ex Fr.) Neuman, Wisconsin Geol. Nat. Hist. Survey Bull. 33, 85 (1914). 
Polyporus officinalis Vill. ex Fr., Syst. Myc. 1, 365 (1821). 
Fomitopsis officinalis (Vill. ex Fr.) Bond. & Sing., Ann. Mycol. 39, 55 (1941). 
Polyporus anthracophilus Cooke, Grev. 12, 16 (1883). 
Polyporus australiensis Wakef., Kew Bull. Misc. Inf., p. 157 (1914). 
Polyporus balsameus Peck, N.Y. State Museum Ann. Rept. 30, 46 (1878). 
Tyromyces balsameus (Peck) Murr., Mycologia, 12, 7 (1920). 
= Leptoporus kymatodes (Rostk.) Pil., Atl. Champ. Eur. III (1), p. 214 (1940) fide Pilat! .c. 
TX. kymatodes (Rostk.) Donk, Mededeel. Botan. Museum univ. Utrecht, 9, 154 
1933). 
Polyporus cutifractus (Murr.) Murr., Mycologia, 4, 217 (1912). 
Tyromyces cutifractus Murr., Mycologia, 4, 94 (1912). 
Poria asiatica (Pil.) O\ erh., Proc. Penn. Acad. Sci. 13, 121 (1939). 
Leptoporus asiaticus Pii., Atl. Champ. Eur. III (1), p. 194 (1940). 
Leptoporus litschaueri Pil., Soc. mycol. Fr. Bull. 48, 9 (1931), fide Pil., Atl. Champ. Eur. III 
(1), p. 194 (1940). 
Chaetoporellus litschaueri (Pil.) Bond., Trutovye Griby, p. 165 (1953). 
Poria carbonica Overh. in Nobles, Can. J. Research, C, 21, 232 (1943). 
Poria oleracea Davidson & Lombard, Mycologia, 39, 317 (1947). 


9 (from 5) 


Polyporus caesius Schrad. ex Fr., Syst. Myc. 1, 360 (1821). 
Tyromyces caesius (Schrad. ex Fr.) Murr., N. Am. FI. 9, 34 (1907). 
Leptoporus caesius (Schrad. ex Fr.) Quél., Ench. Fung., p. 176 (1886). 
Polyporus dichrous Fr., Syst. Myc. 1, 364 (1821). 
Gloeoporus dichrous (Fr.) Bres., Ann. Mycol. 14, 230 (1916). 
*Gloeoporus conchoides Montagne, de la Sagra Hist. Cuba, 9, p. 385 (1848) fide Pil., Atl. 
Champ. Hym., p. 149 (1938). 
Polyporus fragilis Fr., Elench. Fung., p. 86 (1828). 
Tyromyces fragilis (Fr.) Donk, Mededeel. Botan. Museum univ. Utrecht, 9, 148 (1933). 
Leptoporus fragilis (Fr.) Quél., Fl. Myc. Fr., p. 355 (1888). 
Polyporus lapponicus Rom., Arkiv Botan. 11 (3), 17 (1912). 
Leptoporus lapponicus (Rom.) Pil., Atl. Champ. Hym. III (1), p. 179 (1939). 
*Amylocystis lapponicus (Rom.) Bond. & Sing., Mycologia, 36, 67 (1944). 
Polyporus ursinus Lloyd, Mycol. Writings, 4, Synop. Apus, p. 319 (1915). 
Polyporus subsericeomollis Rom., Svensk Botan. Tidskr. 20, 17 (1926). 
Leptoporus subsericeomollis (Rom.) Pil., Atl. Champ. Eur. III (1), p. 192 (1939). 
Poria pannocincta (Rom.) Lowe, N.Y. State Coll. Forestry Syracuse Univ. Tech. Publ. 65, 
p. 55 (1946). 
Polyporus pannocinctus Rom., Arkiv Botan. 11 (3), 20 (1911). 
= Tyromyces semipileatus (Peck) Murr. f. resupinatus (Bourd. & Galz.) Bond., Trutovye 
Griby, p. 216 (1953) fide Bond. l.c. 


10 (from 4) 

The occurrence of a yellow or brown pigment in the walls of the basidiospores 
of most species and in the walls or cell contents of some hyphae, resulting in 
the formation of more or less extensive yellow to brown areas in the mycelial 
mats and colored sporophores, suggests that the species in this group are 
more highly specialized than the predominantly thin-walled, undifferentiated 
hyphae of the cultures would indicate. In the cultures of Poria incrassata 
and the species of Merulius that have been transferred to Serpula, strands 
occur in which the central hyphae are broad and show irregular thickenings 
on the inner wall. In the species assigned to Gloeophyllum, brown fiber hyphae 
appear erratically in some isolates. The usual lack of differentiation in the 
hyphae of the species in the group may be the result of reduction rather than a 
primitive character. The species fall into two main groups, those with 
hyaline, allantoid basidiospores and those with yellow to brown (reported as 
hyaline in Polyporus tasmanicus and Trametes americana), ovate or ellipsoid- 
cylindric spores. 








<= 
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11 (from 10) 


The type of Merulius Fr. is M. tremellosus which is included in Key Section 
54 since its cultures produce extracellular oxidase and have simple-septate 
hyphae in the advancing zone and nodose-septate hyphae elsewhere. The 
two species of Merulius in this group appear to be unrelated to it. 

Merulius aureus Fr., Elench. Fung. 1, p. 62 (1828). 


Merulius niveus Fr., Elench. Fung. 1, p. 5 (1828). 
Plicatura nivea (Fr.) Karst., Finl. Basidsv., p. 342 (1889). 


12 (from 10) 

The 12 species with ovate or ellipsoid-cylindric basidiospores can be divided 
into two readily recognizable groups: those species which have been trans- 
ferred from Lenzites to the genus Gloeophyllum Karst., of which the type, 
G. sepiarium, is included; and those which have been transferred from Merulius 
to Serpula (Pers.) S. F. Gray, of which the type, S. lacrimans, is included. 
The necessity for these transfers is confirmed by cultural studies, since Lensites 
betulina and Merulius tremellosus, the types of their respective genera, produce 
extracellular oxidase in culture and consequently belong in Key Sections 45 
and 54. The species that have been assigned to Gloeophyllum have cylindrical 
or ellipsoid-cylindrical basidiospores and produce oidia in culture and Poly- 
porus tasmanicus and Trametes americana, with similar characters, are listed 
with them. Portia incrassata, the type of Meruliporia Murr., and Porta 
bombycina are listed provisionally with the other group, characterized by ovate 
spores and lack of oidia. 

Basidiospores cylindric or ellipsoid-cylindric; oidia present. . . Re ary 13 

Basidiospores ovate; oidia lacking (may occur in M. lacrimans).... 

13 (from 12) 


Lenzites abietina (Bull. ex Fr.) Fr., Epicr. Syst. Myc., p. 407 (1836-1838). 

Gloeophyllum abietinum (Bull. ex Fr.) Karst., Finl. Hattsv. II, p. 79 (1879). 
Lenzites sepiaria (Wulf. ex Fr.) Fr., Epicr. Syst. Myc., p. 407 (1836-1838). 

*Gloeophyllum sepiarium (Wulf. ex Fr.) Karst., Finl. Hattsv. II, p. 80 (1879). 
Lenzites striata (Sw. ex Fr.) Fr., Epicr. Syst. Myc., p. 406 (1836-1838). 

Gloeophyllum striatum (Sw. ex Fr.) Murr., Bull. Torrey Botan. Club, 32, 370 (1905). 
Lenzites trabea Pers. ex Fr., Epicr. Syst. Myc., p. 406 (1836-1838). 

Gloeophyllum trabeum (Pers. ex Fr.) Murr., N. Am. Fl. 9, 129 (1908). 

Coriolopsis trabea (Pers. ex Fr.) Bond. & Sing., Ann. Mycol. 39, 62 (1941). 
Polyporus tasmanicus Berk., Fl. Tasm. 2, p. 254 (1860). 

Fomitopsts tasmanica (Berk.) Cunn., N. Z. Pl. Dis. Div. Bull. 81, 20 (1949). 
Trametes americana Overh., Penn. State Coll. Agr. Expt. Sta. Tech. Bull. 316, 15 (1935). 


14 (from 12) 


Merulius lacrimans Wulf. ex Fr., Syst. Myc. 1, 328 (1821). 
*Serpula lacrimans Pers. ex S. F. Gray, Nat. Arr. Brit. Pl. I, p. 637 (1821) var. lacrimans, 
Mycologia, 49, 202 (1957). 
Gyrophana lacrimans (Wulf. ex Fr.) Pat., Ess. tax. Hym., p. 108 (1900). 
Merulius himantioides Fr., Syst. Myc. 1, 329 (1821). 
Serpula himantioides (Fr.) Bond., Trutovye Griby, p. 51 (1953). 
Serpula lacrimans var. himantioides (Fr.) Cooke, Mycologia, 49, 207 (1957). 
Gyrophana himantioides (Fr.) Bourd. & Galz., Soc. mycol. Fr. Bull. 39, 108 (1923). 
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Merulius pinastri (Fr.) Burt, Ann. Missouri Botan. Garden, 4, 356 (1917). 
Hydnum pinastri Fr., Syst. Myc. 1, 417 (1821). 
Serpula pinastri (Fr.) Bond., Trutovye Griby, p. 51 (1953). 
Merulius silvester Falck in MOéller, Hausschwammforsch. 6, 53-55 (1912). 
Serpula silvestris (Falck) Bond., Trutovye Griby, p. 51 (1953). 
= Serpula lacrimans var. himantioides (Fr.) Cooke, Mycologia, 49, 208 (1957) fide Cooke, l.c. 
Portia bombycina (Fr.) Cooke, Grev. 14, 112 (1886). 
Polyporus bombycinus Fr., Hym. Eur., p. 575 (1874). 
Fibuloporia bombycina (Fr.) Bond. & Sing., Ann. Mycol. 39, 49 (1941). 
Poria incrassata (Berk. & Curt.) Burt, Ann. Missouri Botan. Garden, 4, 360 (1917). 
Merulius incrassatus Berk. & Curt., Hooker’s J. Botany, 1, 234 (1849). 
* Meruliporia incrassata (Berk. & Curt.) Murr., Mycologia, 34, 596 (1942). 
15 (from 3) 
Walls of nodose-septate hyphae remaining thin; fiber hyphae present............... 16 
Walls of nodose-septate hyphae irregularly thickened; fiber hyphae present or absent.. 21 


16 (from 15) 


The nodose-septate hyphae in the cultures of species in this group, like 
those in the preceding lists, remain thin-walled; but aseptate, thick-walled 
fiber hyphae are also present. In consequence, the mycelial mats are usually 
fairly thick, woolly or cottony; and the sporophores, composed mainly of 
fiber hyphae similar to those in cultures, are large, persistent, and, in some 
species, perennial. The mats remain white in all species except Fomes roseus, 
which has pinkish or vinaceous tinges, and Trametes carbonaria, which becomes 
brown and differs from all other species examined. The species with white or 
pale mats are quite uniform in their cultural characters and, except for Poria 
vaillantii, in the characters of their sporophores also, but, in conformity with 
the preceding groups, they have been grouped on the basis of the shape of the 
basidiospores. The type species of two genera, Fomitopsis Karst. and Pipto- 
porus Karst., are included in Key Section 18 and other species have been 
assigned by various authors to Coriolellus Murr., Tyromyces Karst., Fibuloporia 
Bond. & Sing., and Leptoporus Quél. 


Mats white or pinkish-vinaceous................... bbegra-6'e aieX cen teow ema wide Lita Bien 17 
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17 (from 16) 

Basidiospores globose, ovoid, or elliptical..................c eee ee eee ie 

Basidiospores cylindric or allantoid................. Se Te rere » 


18 (from 17) 


Fomes pinicola (Sw. ex Fr.) Cooke, Grev. 14, 17 (1885). 
Polyporus pinicola Sw. ex Fr., Syst. Myc. 1, 372 (1821). 
*Fomitopsis pinicola (Sw. ex Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 48, 306 (1889). 
Fomes marginatus (Fr.) Gill., Champ. Fr., p. 683 (1878). 
Fomes roseus (Alb. & Schw. ex Fr.) Cooke, Grev. 14, 19 (1885). 
Polyporus roseus Alb. & Schw. ex Fr., Syst. Myc. 1, 372 (1821). 
Fomitopsis rosea (Alb. & Schw. ex Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 48, 306 (1889). 
Polyporus helveolus Rostk. in Sturm, D. FI. III (4), 73 (1838). 
= Fomes marginatus (Fr.) Gill., Champ. Fr., 683 (1878) fide Pilat, Atl. Champ. Eur. III 
(1), p. 349 (1941). 
= Fomitops’s pinicola (Sw. ex Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 48, 306 (1889) 
fide Bond., Trutovye Gri! y, p. 294 (1953). 
Polyporus spraguei Berk. & Curt., Grev. 1, 50 (1872). 
Tyromyces spraguei (Berk. & Curt.) Murr., N. Am. Fl. 9, 33 (1907). 
Porta vatllantii (DC. ex Fr.) Cooke, Grev. 14, 112 (1886). 
Polyporus vaillantii DC. ex Fr., Syst. Myc. 1, 383 (1821). 
Fibuloporia vaillantii (DC. ex Fr.) Bond. & Sing., Trutovye Griby, p. 119 (1953). 
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19 (from 17) 


Fomes meliae (Underw.) Murr., Bull. Torrey Botan. Club, 30, 232 (1903). 
Polyporus meliae Underw., Bull. Torrey Botan. Club, 24, 85 (1897). 
Polyporus betulinus Bull. ex Fr., Syst. Myc. 1, 358 (1821). 
*Piptoporus betulinus (Bull. ex Fr.) Karst., Rev. mycol. III, 17 (1881). 
Polyporus palustris Berk. & Curt., Grev. 1, 51 (1872). 
Tyromyces palustris (Berk. & Curt.) Murr., N. Am. FI. 9, 31 (1907). 
Leptoporus palustris (Berk. & Curt.) Pil., Atl Champ. Eur. III (1), p. 204 (1940). 


20 (from 16) 


Trametes carbonaria (Berk. & Curt.) Overh., Mycologia, 23, 126 (1931). 
Hexagona carbonaria Berk. & Curt., Grev. 1, 68 (1872). 
Coriolellus carbonarius (Berk. & Curt.) Bond., Trutovye Griby, p. 46 (1943). 


21 (from 15) 


In mounts from cultures of a number of species, characteristic hyphae with 
abundant clamp connections, walls irregularly thickened and refractive, and 
lumen narrow or almost obliterated but still staining deeply with phloxine 
or cotton blue are conspicuous. In those species in which the hyphae show 
only this type of differentiation, the mycelial mats are soft and fragile and the 
sporophores are similarly fragile and, at least in Poria monticola, evanescent. 
In other species, there occur typical fiber hyphae, thick-walled and aseptate, 
frequently so abundant in older cultures and sporophores that the rarer thick- 
walled, nodose-septate hyphae may be difficult to find. Those species with 
fiber hyphae, like those in Key Sections 18, 19, and 20, have sporophores 
which are well-developed, persistent, and, in some species, perennial. 
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22 (from 21) 


Daedalea juniperina Murr., N. Am. Fl. 9, 125 (1908). 
Agaricus juniperinus Murr., Bull. Torrey Botan. Club, 32, 85 (1905). 
Polyporus osseus Kalchbr., Matem. Term. Kézlem. 3, 217 (1865). 
Grifola ossea (Kalchbr.) Pil., Beih. ee Centr. 52, 58 (1934). 
Polyporus tephroleucus Fr., Syst. Myc. 1, 360 (1821). 
Tyromyces tephroleucus (Fr. ) Donk, Mededeel Botan. Museum univ. Utrecht, 9, 150 (1933). 
Leptoporus lacteus (Fr.) Quél. f. tephrole ucus (Fr.) Bourd. & Galz., Soc. mycol. Fr. Bull. 
41, 121 (1925). 
Polyporus undosus Peck, N.Y. State Museum Ann. Rept. 34, 42 (1881). 
Tyromyces undosus (I eck) Murr., N. Am. FI. 9, 34 (1907). 
Leptoporus undosus (Peck) Pil., Atl. C hamp. Eur. III (1), p. 189 (1939). 
Poria mappa Overh. & Lowe, Mycologia, 38, 210 (1946). 
Poria monticola Murr., Mycologia, 12, 90 (1920). 
= Bjerkandera roseomaculata Karst., Hedwigia, 30, 247 (1891) fide Lowe, Mycologia, 48, 
102 (1956). 
Poria rancida Bres., Fung. Trid. 2, 96 (1900). 
Poria sericeomollis (Rom.) Baxter, Papers Mich. Acad. Sci. 6, 72 (1926). 
Polyporus sericeomollis Rom., Arkiv Botan. II (3), 22 (1911). 
Tyromyces sericeomollis (Rom. ) Bond. & Sing., Ann. Mycol. 39, 52 (1941). 
Leptoporus sericeomollis (Rom.) Bourd. & Galz., Hym. Fr., p. 548 (1928). 
Poria xantha (Fr.) Cooke, Grev. 14, 112 (1886). 
Polyporus xanthus Fr., Syst. Myc. 1, 379 (1821). 
Amyloporia xantha (Fr.) Bond. & Sing., Ann. Mycol. 39, 50 (1941). 


23 (from 21) 
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24 (from 23) 


Poria pearsonii Pil., Brit. Mycol. Soc. Trans. 19, 195 (1935). 
Chaetoporus pearsonii (Pil.) Bond., Trutovye Griby, p. 180 (1953). 
Poria subcrassa Rodway & Cleland, Papers & Proc. Roy. Soc. Tasmania, 1929, p. 10 (1929). 


25 (from 23) 


*Daedalea quercina L. ex Fr., Syst. Myc. 1, 333 (1821). 
Trametes quercina (L. ex Fr. ) Pil., Atl. Champ. Eur. III (1), p. 329 (1942). 
Fomes subroseus (Weir) Overh., Penn. State Coll. Agr. Expt. Sta. Tech. Bull. 316, p. 11 (1935). 
Trametes subrosea Weir, Rhodora, 25, 217 (1923). 
Fomitopsis subrosea (Weir) Bond. & Sing., Ann. Mycol. 39, 55 (1941). 
= Fomes cajanderi Karst., Finska Vet.-Soc. Ofv. Forh. 46(11), 8 (1904) fide Lowe, Mycologia 
48, 106 (1956). 
Fomes durus (Jungh.) Cunn., Proc. nomen Soc. N. S. Wales, 75, 224 (1950). 
Polyporus durus Jungh., Ann. Sci. Nat., Ser. I], 16, 315 (1841 ). 
Poria luteoalba ( Karst.) Sacc., Syll. Fi ung. 6, 299 (1888). 
Physisporus luteoalbus Karst., Rev. mycol. 9, 10 (1887). 
Chaetoporellus luteoalbus (Karst.) Bond., Trutovye Griby, p. 174 (1953). 
Poria sinuosa (Fr.) Cooke, Grev. 14, 113 (1886). 
Polyporus sinuosus Fr., Syst. Myc. 1, 381 (1821). 
Coriolus sinuosus (Fr.) Bond. & Sing., Ann. Mycol. 39, 59 (1941). 
Trametes heteromorpha (Fr.) Bres. in Neuman, Wisconsin Geol. Nat. Hist. Survey Bull. 33, 
p. 40 (1914). 
Daedalea heteromorpha Fr. ex Fr., Syst. Myc. 1, 340 (1821). 
Coriolellus heteromorphus (Fr.) Bond. & Sing., Ann. Mycol. 39, 60 (1941). 
Svemmee lilacino-gilva (Berk.) Lloyd, Mycol. W ritings, Synopsis genus Fomes, p. 226 (1915). 
Polyporus lilacino-gilva Berk., Ann. Nat. Hist. 3, 324 (1839). 
Trametes malicola Berk. & Curt., Acad. Nat. Sci. Phila. J. II, 3, 209 (1856). 
Coriolellus malicola (Berk. & Curt.) Murr., Mycologia, 12, 20 (1920). 
Trametes sepium Berk., London J. Botany, 6, 322 (1847). 
*Coriolellus sepium (Berk.) Murr., Bull. Torrey Botan. Club, 32, 481 (1905). 
= Coriolellus albidus (Fr.) Bond., Trutovye Griby, p. 504 (1953) fide Bond. l.c. 
Trametes serialis Fr., Hym. Eur., p. 585 (1874). 
Polyporus serialis Fr., Syst. Myc. 1, 370 (1821). 
Coriolellus serialis (Fr.) Murr., N. Am. FI. 9, 29 (1907). 
Trametes serpens Fr., Hym. Eur., p. 586 (1874). 
Coriolellus serpens (Fr.) Bond., Trutovye Griby, p. 513 (1953). 
Trametes albida var. serpens (Fr.) Pil., Atl. Champ. Eur. III (1), p. 301 (1940). 
Trametes variiformis Peck, N.Y. State Museum Ann. Rept. 54, 170 (1901). 
Polyporus variiformis Peck, N.Y. State Museum Ann. Rept. 42, 26 (1889). 
= Coriolellus serialis (Fr.) Murr., N. Am. FI. 9, 29 (1907) fide Murr. l.c. 


26 (from 2) 


Hyphae simple-septate............... 
Hyphae with occasional multiple or single clamp connections. 
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27 (from 26) 
The 16 species whose cultures lack extracellular oxidase and have only 
simple-septate hyphae appear to be mainly unrelated. I have suggested 
that species of Polyporaceae with simple-septate hyphae may be reduced 
forms of contemporary or extinct species with nodose-septate hyphae and 
accordingly I have sought to associate the simple-septate species in this group 
with corresponding species in the preceding groups. Cultures of Fomes ulmar- 
ius and Polyporus geotropus, considered by Bondarzew (4, p. 299) to be 
synonymous, somewhat resemble haploid isolates of Fomes pinicola; and on 
the basis of the characters of its sporophores F. ulmarius has been transferred 
by Bondarzew and Singer (5) to Fomitopsis, whose type is F. pinicola, in Key 
Section 18. Similarly, Bourdot and Galzin (7, p. 668) have transferred the 
simple-septate Poria metamorphosa to P. aneirina as its forma metamorphosa, 
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P. aneirina being a species with nodose-septate hyphae, in Key Section 7. 
Thus these species may well be haploid segregates of Fomes pinicola and 
Poria aneirina respectively or of similar ancestral species. However, no 
nodose-septate counterparts of the remaining simple-septate species in this 
Key Section have been recognized. The possibility that many of the species 
are end products of a process of reduction and without close relatives is 
supported by the fact that no less than six species in the Key Section have been 
made the types of new genera: Aurantiporellus alboluteus (Ell. & Ev.) Murr., 
Pycnoporellus fibrillosus (Karst.) Murr., Pogonomyces hydnoides (Sw. ex Fr.) 
Murr., Phaeolus schweinitzii (Fr.) Pat., Laetiporus sulphureus (Bull. ex Fr.) 
Bond., and Ceraporia viridans (Berk. & Br.) Donk. 


Fomes geotropus Cooke, Grev. 13, 32 (1884). 
= Fomitopsis ulmaria (Sow. ex Fr.) Bond. & Sing., Ann. Mycol. 39, 55 (1941) fide Bond., 
Trutovye Griby, p. 299 (1953). 
Fomes ulmarius (Sow. ex Fr.) Cooke, Grev. 13, 119 (1885). 
Polyporus ulmarius Sow. ex Fr., Syst. Myc. 1, 365 (1821). 
Fomitopsis ulmaria (Sow. ex Fr.) Bond. & Sing., Ann. Mycol. 39, 55 (1941). 
Lenzites repanda ( Mont.) Fr., Epicr. Syst. Myc., p. 404 (1836-1838). 
Merulius confluens Schw., Schr. Nat. Ges. Leipzig, 1, 92 (1822). 
Polyporus alboluteus Ell. & Ev., Bull. Torrey Botan. Club, 25, 513 (1898). 
*Aurantiporellus alboluteus (Ell. & Ev.) Murr., Bull. Torrey Botan. Club, 32, 486 (1905). 
Phaeolus alboluteus (Ell. & Ev.) Pil., Atl. Champ. Eur. III (1), p. 144 (1937). 
Hapalopilus alboluteus (Ell. & Ev.) Bond. & Sing., Ann. Mycol. 39, 53 (1941). 
Polyporus fibrillosus Karst., Sydv. Finl. Polyp., p. 30 (1859). 
*Pycnoporellus fibrillosus (Karst.) Murr., N. Am. Fl. 9, 70 (1907). 
Phaeolus fibrillosus (Karst.) Bourd. & Galz., Hym. Fr., p. 558 (1928). 
Hapalopilus fibrillosus (Karst.) Bond. & Sing., Ann. Mycol. 39, 52 (1941). 
Polyporus hydnoides Sw. ex Fr., Elench. Fung., p. 107 (1828). 
*Pogonomyces hydnoides (Sw. ex Fr.) Murr., Bull. Torrey Botan. Club, 31, 609 (1904). 
Polyporus mollis Pers. ex Fr., Syst. Myc. 1, 360 (1821). 
Leptoporus mollis (Pers. ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 174 (1939). 
Polyporus schweinitzit Fr., Syst. Myc. 1, 351 (1821). 
*Phaeolus schweinitzii (Fr.) Pat., Ess. tax. Hym., p. 86 (1900). 
Hapalopilus schweinitzti (Fr.) Donk, Mededeel. Botan. Museum univ. Utrecht, 9, p. 173 
(1933). 
Polyporus sulphureus Bull. ex Fr., Syst. Myc. 1, 357 (1821). 
Tyromyces sulphureus (Bull. ex Fr.) Donk, Mededeel. Botan. Museum univ. Utrecht, 9, 
p. 145 (1933). 
Grifola sulphurea (Bull. ex Fr.) Pil., Beih. Botan. Centr. 52 B, 39 (1934). 
*Laetiporus sulphureus (Bull. ex. Fr.) Bond. & Sing., Ann. Mycol. 39, 51 (1941). 
Poria albobrunnea (Rom.) Baxter, Papers Mich. Acad. Sci. 24, 172 (1938). 
Polyporus albobrunneus Rom., Arkiv Botan. 11 (3), 10 (1912). 
Leptoporus albobrunneus (Rom.) Pil., Atl. Champ. Eur. III (1), p. 178 (1939). 
Tyromyces albobrunneus (Rom.) Bond., Trutovye Griby, p. 203 (1953). 
Poria ambigua Bres., Hym. Hung. Kmet., p. 84 (1897). 
Chaetoporus ambiguus (Bres.) Bond. & Sing., Ann. Mycol. 39, 51 (1941). 
Poria cocos Wolf, J. Elisha Mitchell Sci. Soc. 38, 127-137 (1922). 
Poria metamorphosa Fuckel, Sacc. Syll. Fung. 6, 315 (1888), 
Poria aneirina (Sommerf.) Cooke f. metamorphosa (Fuckel) Bourd. & Galz., Hym. Fr., 
p. 668 (1928). 
Tyromyces aneirinus (Sommerf.) Bond. & Sing. f. metamorphosus (Fuckel) Bourd. & Galz., 
Hym. Fr., p. 668 (1928). 
Poria spissa (Schw.) Cooke, Grev. 14, 110 (1886). 
Polyporus spissus Schw. in Fries, Elench. Fung., p. 111 (1828). 
Poria viridans (Berk. & Br.) Cooke, Grev. 14, 112 (1886). 
Polyporus viridans Berk. & Br., Ann. Mag. Nat. Hist. III, 7, no. 347 (1861). 
*Ceraporia viridans (Berk. & Br.) Donk, Mededeel. Botan. Museum univ. Utrecht, 9, p. 171 
(1933). 


28 (from 26) 
In cultures of three species which give a negative test for extracellular 
oxidase, some hyphae have multiple clamp connections like those present in 
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cultures of certain species of Coniophora and Stereum of the Thelephoraceae. 
It is suggested that these species, like those in Key Section 27, are end products 
of a process of reduction. Hansen (27) has demonstrated the similarity be- 
tween Porta taxicola, in this group, and Polyporus dichrous, included in Key 
Section 9, which may indicate that Porta taxicola is closely related to this 
nodose-septate species. 
Merulius ambiguus Berk., Grev. 1, 69 (1872). 
Portia griseoalba (Peck) Sacc., Syll. Fung. 6, 306 (1888). 
Polyporus griseo-albus Peck, N.Y. State Museum Ann. Rept. 38, 91 (1885). 
Poria taxicola (Pers.) Bres., Atti Accad. Lett. Art. Agiati Roverto, III, 3, 80 (1897). 
Zylomyzon taxicola Pers., Myc. Eur. II, p. 32 (1825). 
* Merulioporia taxicola (Pers.) Bond. & Sing., Trutovye Griby, p. 593 (1953). 


29 (from 1) 

The second major group of the Polyporaceae consists of the species which 
give a positive test for extracellular oxidase in culture and which utilize the 
lignin as well as the cellulose in wood, their natural substrate. On the basis of 
these properties the species are considered to be more advanced than those of 
the first group, which lack extracellular oxidase and degrade only cellulose. 
The acquisition of these characters may have occurred only once, in which 
case the group would be monophyletic in origin, or it may have occurred 
repeatedly, so that the species fall together because of parallel evolution rather 
than common ancestry. Whatever their origin, these species, like those of 
the first group, show a range of hyphal characters from the undifferentiated 
thin-walled hyphae in the simplest, to the thick-walled, hyaline or colored 
fiber hyphae, setae and setal hyphae, and cuticular cells or interlocking 
hyphae which form pseudoparenchymatous tissues in the most advanced 
species. The hyphae with irregularly thickened, refractive walls, which 
occur in the species of Key Sections 22, 24, and 25 of the first group, were not 
encountered in the species of this second group. Of the species for which 
the type of interfertility has been recorded, 28 with regularly nodose-septate 
hyphae and one with simple-septate hyphae are tetrapolar; and eight species 
with simple-septate hyphae in the advancing zone and nodose-septate hyphae 
elsewhere are bipolar (Table 1). The sporophores are associated with white 
rots and show a host preference for broad-leaved trees (Table II1). 


Thin-walled hyphae consistently nodose-septate.............. 30 
Thin-walled hyphae simple-septate in the advancing zone, nodose- septate elsewhere 54 


EE TP ATI ns bia a 505 655i, g 10. 5.91084 o'9'8 W888 AA DOK LD FO AROSE 55 
30 inns 29) 
Hyphae undifferentiated except for slight swellings or incrusted portions in some 
species Stolen tats 31 
Hyphae differentiated to form fiber hyphae or other specialized structures. . . ee 37 


31 (from 30) 

In the 26 species whose cultures give a positive test for extracellular oxi- 
dase and have regularly nodose-septate hyphae, the hyphae remain thin- 
walled and undifferentiated except for occasional swellings and incrusted 
portions in some species. This simplicity of anatomical structure suggests 
that the species are more primitive than those in succeeding groups although 
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some may have reached this condition through reduction. The group is 
heterogeneous and no cultural characters have been recognized which provide 
a satisfactory basis for the segregation of related species. Chlamydospores 
are rare to numerous in 11 species, conidia are present in Polyporus fissilis and 
P. nidulans, and oidia in P. umbellatus and Portia overholtsii; but. these 
secondary spores appear to have no taxonomic significance above the species 
level. From a cursory examination of the sporophores of the species in the 
group it appears that they, like the cultures, lack specialized anatomical 
structures, being composed of thin-walled hyphae in some species and thin- 
to thick-walled in others, with hyphal expansions and incrusted hyphae 
present in some species. The sporophores of a number of species change color 
on bruising, or drying, or following addition of aqueous KOH, which may 
indicate that the species have become physiologically specialized while 
remaining relatively undifferentiated anatomically. 

In the search for characters that would give clues to relationships within 
the group, it was observed that species alike in the form and size of basidio- 
spores showed other morphological and cultural similarities. Accordingly 
the species have been sorted on the basis of basidiospore types into five groups 
which may represent taxonomic groups. 


Basidiospores ovoid, ellipsoid, or nearly globose, not exceeding 8 w in length. . . 32 

Basidiospores ovoid, truncate, 9-15 X 6-8 mu. pec eS , 33 

Basidiospores elongate-ellipsoid, 8-12 X 3-5; in culture, numerous hyphae with 
moniliform swellings. . . . ; ere ee eae Se eae : 

Basidiospores allantoid or cylindric, short, less than 7 uw in length...... ; 35 

Basidiospores cylindric or subfusiform, more than 7 w in length............ 36 


32 (from 31) 

Species in this group have been transferred by various authors to the 
following genera: Hapalopilus Karst., whose type, H. nidulans, is included; 
Xylodon Karst., whose type, X. paradoxus (Schrad.) Karst., is considered 
to be a form of X. versiporus, which is included; A bortiporus Murr., whose 
type, A. distortus, occurs in Key Section 43 (under Polyporus biennis) since 
its cultures have fiber hyphae; Bjerkandera Karst., whose type, B. adusta, 
produces no extracellular oxidase in culture and so belongs in Key Section 7; 
and Phlebiella Karst., Spongipellis Pat., and Tyromyces Karst., the cultural 
characters of whose types are not known. 


Irpex obliquus (Schrad. ex Fr.) Fr., Elench. Fung., p. 147 (1828). 
Hydnum obliquum Schrad. ex Fr., Syst. Myc. 1, 424 (1821). 
= Polyporus versiporus Pers., Myc. Eur. Il, p. 105 (1825) fide Donk, Mededeel. Botan. 
Museum univ. Utrecht, 9, 224 (1933). 
= Xylodon versiporus (Pers.) Bond. f. Irpex obliquus (Schrad. ex Fr.) Bourd. & Galz., 
Hym. Fr., p. 681 (1928) fide Bond., Trutovye Griby, p. 131 (1953). 
Polyporus borealis Fr., Syst. Myc. 1, 366 (1821). 
Spongipellis borealis (Fr.) Pat., Ess. tax. Hym., p. 84 (1900). 
Leptoporus borealis (Fr.) Pil., Atl. Champ. Eur. III (1), p. 234 (1941). 
Abortiporus borealis (Fr.) Sing., Mycologia, 36, 68 (1944). 
Polyporus delectans Peck, Bull. Torrey Botan. Club, 11, 26 (1884). 
Spongipellis delectans (Peck) Murr., N. Am. FI. 9, 38 (1907). 
Polyporus fissilis Berk. & Curt., Hooker’s J. Botany, 1, 234 (1849). 
Spongipellis fissilis (Berk. & Curt.) Murr., N. Am. FI. 9, 39 (1907). 
Tyromyces fissilis (Berk, & Curt.) Donk, Mededeel. Botan. Museum univ. Utrecht, 9, 153 
(1933). 
Leptoporus fissilis (Berk. & Curt.) Pil., Atl. Champ. Eur. III (1), p. 227 (1938). 
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Polyporus fumidiceps (Atk.) Sacc. & Trott., Syll. Fung. 21, 278 (1912). 
Tyromyces fumidiceps Atk., Ann. Mycol. 6, 61 (1908). 
Polyporus fumosus Pers. ex Fr., Syst. Myc. 1, 367 (1821). 
Bjerkandera fumosa (Pers. ex Fr.) Karst., Medd. Soc. Fauna Fl. Fenn. 5, 38 (1879). 
Gloeoporus fumosus (Pers. ex Fr.) ie Atl. Champ. Eur. III (1), p. 161 (1937). 
Polyporus nidulans Fr., Syst. Myc. , 362 (1821). 
*Hapalopilus nidulans (Fr.) nah Rev. mycol. 3, 18 (1881). 
Polyporus rutilans Pers. ex Fr., Syst. Myc. 1, 363 (1821). 
Polyporus peckianus Cooke, Trans. Proc. Botan. Soc. Edinburgh, 13, 148 (1879). 
Polyporus rhipidium Berk., London J. Botany, 6, 319 (1847). 
Favolus rhipidium (Berk.) Sacc., Syll. Fung. 6, 397 (1888). 
Poria aestivale Overh., Penn. State Coll. Agr. Expt. Sta. Tech. Bull. 418, p. 20 (1942). 
Poria candidissima (Schw.) Cooke, Grev. 14, 111 (1886). 
Polyporus candidissimus Schw., Trans. Am. Phil. Soc. 2, 159 (1852). 
Phlebiella candidissima (Schw.) Bond. & Sing., Mycologia, 36, 69 (1944). 
Porta fissiliformis Pil. in Overh. & Lowe, Mycologia, 38, 206 (1946). 
Porta overholtsii Pil. in Overh., Proc. Penn. Acad. Sci. 13, 124 (1939). 
Poria versipora (Pers.) Rom., Svensk Botan. Tidskr. 20, 19 (1926). 
Polyporus versiporus Pers., Myc. Eur. II, p. 105 (1825). 
X ylodon versiporus (Pers.) Bond., Trutovye Griby, p. 128 (1953). 


33 (from 31) 

The two species with undifferentiated hyphae and truncate spores, which 
form this group, have been assigned by Pil4t to Truncospora Pil., of which 
T.. ochroleuca is designated as type. 

Fomes ohiensis (Berk.) Murr., Bull. Torrey Botan. Club, 30, 230 (1903). 

Trametes ohiensis Berk., Grev. 1, 66 (1872). 

Fomitopsis ohiensis (Berk.) Bond. & Sing., Ann. Mycol. 39, 55 (1941). 

Truncospora ohiensis (Berk.) Pil., Atl. Champ. Eur. III (1), p. 365 (1942). 

Poly>vrus ochroleucus Berk., London J. Botany, 4, 53 (1845). 


Fomitopsis ochroleuca (Berk.) Cunn., N.Z. Pl. Dis. Div. Bull. 76, 5 (1948). 
*Truncospora ochroleuca (Berk.) Pil., Atl. Champ. Eur. ITI (1), p. 365 (1942). 


4 (from 31) 

The sporophores of Polyporus volvatus are unique in having a veil covering 
the pore surface and, on the basis of this character, the species has been made 
the type and only species in the genus Cryptoporus Hubbard. On the basis of 
cultural and basidiospore characters also, it stands alone. 


Polyporus volvatus Peck, N. Y. State Museum Ann. Rept. 27, 98 (1877). 
*Cryptoporus volvatus (Peck) Hubbard, Can. Entomol. 24, 250 (1892). 


35 (from 31) 

Of the seven species brought together in this group, two have been assigned 
by different authors to the genera Leptoporus Quél. and Tyromyces Karst., of 
which the cultural characters of the type species are not known, and one to the 
genus Chaetoporus Karst., the type of which, Poria eupora, falls in Key 
Section 42, since its cultures have fiber hyphae. 


Polyporus albellus Peck, N.Y. State Museum Ann. Rept. 30, 45 (1878). 
Leptoporus albellus (Peck) Bourd. & Maire, Soc. mycol. Fr. Bull. 36, 83 (1920). 
Tyromyces albellus (Peck) Bond. & Sing., Ann. Mycol. 39, 52 (1941). 

Polyporus semipileatus Peck, N.Y. State Museum Ann. Rept. 34, 43 (1881). 
Tyromyces semipileatus (Peck) Murr., N. Am. FI. 9, 35 (1907). 

Le ptoporus semtpileatus (Peck) Pil., Atl. Champ. Eur. III (1), p. 183 (1938). 

Poria crustulina ay M ycologia, 17, 75 (1925). 

Poria odora (Peck) Sacc., Syll. Fung. 6, 294 (1888). 

Polyporus odorus Pec k. N.Y. State Museum Ann. Rept. 38, 92 (1885). 
Poria rixosa Karst., Bidr. kanned. Finl. Nat. Folk, 25, 272 (1876). 
Chaetoporus rixosus (Karst.) Bond. & Sing., Ann. Mycol. 39, 51 (1941). 
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Poria semitincta (Peck) Cooke, Grev. 14, 115 (1886). 
Polyporus semitinctus Peck, N.Y. State Museum Ann. Rept. 31, 37 (1879). 
Poria subincarnata (Peck) Murr., Mycologia, 13, 86 (1921). 
Poria attenuata subincarnata Peck, N.Y. State Museum Ann. Rept. 48, 118 (1896). 


6 (from 31) 

The two species brought together here on the basis of their similarity in 
certain cultural characters and basidiospore shape differ in other characters. 
Thus, cultures of Polyporus hirtus produce numerous chlamydospores and no 
oidia, while those of P. umbellatus form oidia and no chlamydospores; however, 
the taxonomic significance of such secondary spores is still not known. The 
species have been assigned to the genus Polyporellus Karst., the type of which, 
P. brumalis, falls in Key Section 53, and to Grifola S. F. Gray and Polypilus 
Karst., for which the same type, Polyporus frondosus, has been designated. 
It falls in Key Section 43, distinguished by the presence of fiber hyphae. 
Polyporus hirtus Quél., Champ. Jura Vosg., p. 356 (1873). 

Polyporellus hirtus (Quél.) Pil., Atl. Champ. Eur. IIT (1), p. 81 (1936). 

Polyporus umbellatus Pers. ex Fr., Syst. Myc. 1, 354 (1821). 


Polypilus umbellatus (Pers. ex Fr. ) Bond. & Sing., Ann. Mycol. 39, 47 (1941). 
Grifola umbellata (Pers. ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 29 (1936). 


37 (from 30) 


Nodose-septate hyphae remaining undifferentiated; fiber hyphae present....... 38 
Nodose-septate hyphae differentiated to form pseudoparenchyma pena of cuticular 
cells or interlocking hyphae; fiber hyphae present or absent. Siseins rte... 


38 (from 37) 


In the cultures of the 40 species of this group, the nodose-septat: hyphae 
show no noteworthy differentiation; but aseptate, thick-walled fiber hyphae 
are present and usually numerous. As a result, the mycelial mats are thick, 
woolly or cottony, and the sporophores, which are composed mainly of similar 
fiber hyphae, are large, persistent, and, in some species, perennial. In the 
cultures of three species the mycelial mats and many of their component 
hyphae are brown while in the cultures of the remaining species the mats are 
white or pale except for orange-colored or cinnabar red areas in Polyporus 
cinnabarinus and P. sanguineus. The color of mycelial mats and the size 
and shape of basidiospores have been made the basis for the subdivision of 
the group. 

Mycelial mats white or pale (except for orange-colored or cinnabar red areas in Poly- 


porus cinnabarinus and P. e- y By é ; 39 
Mycelial mats yellow or brown.......... peace 46 


39 (from 38) 

The species with white or pale mycelial mats (except in Polyporus cinnabar- 
inus and P. sanguineus) have been divided into four groups: those with ovoid, 
oblong, or oblong-ellipsoid basidiospores less than 5 uw in length; those with 
ovoid, ellipsoid, or nearly globose basidiospores more than 5 y in length; 
those with ovoid-truncate basidiospores; and those with cylindrical basidio- 
spores. The distinction between spores less than 5 wu in length and those 5 wu 
and more in length may be an arbitrary one but the species with the larger 
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spores show other similarities, of which the most conspicuous is the presence 
of abundant chlamydospores in culture and, in some species, in sporophores 
also. Most of the species in the first three groups (that is, with basidiospores 
that are other than cylindric) have sporophores that are usually fairly thick, 
spongy to firm and often watery when fresh, and firm corky or woody when 
dry. Of the species with cylindric basidiospores all but two have sporophores 
which are thin, coriaceous and flexible when fresh, and rigid on drying. 


Basidiospores ovoid, oblong, or oblong-ellipsoid, less than 5 yw in length.......... . 40 

Basidiospores ovoid, ellipsoid, or nearly globose, more than 5 yw in length... . 43 

TS RGIEAOMINOR EG OVOMETPUTICREE in ooo ook 6 dre sie ee etm bee ine eet ico . 44 

Basidiospores cylindric.............. Siete MG Min cee ad wie ee pin oie ac vee 
40 (from 39) 

Mycelial mats becoming orange-colored or cinnabar red in some areas........ 41 

Mycelial mats remaining white or pale in color......... eR aera, SRE. ~ 2 


41 (from 40) 


The two species in the group are distinct from other species in the vivid 
orange or cinnabar red color of mycelial mats and sporophores. This color 
and the copious production of oidia in cultures separate them from the species 
in neighboring groups and support the validity of the genus Pycnoporus 
Karst., to which they have been assigned. 

Polyporus cinnabarinus Jacq. ex Fr., Syst. Myc. 1, 371 (1821). 
——— cinnabarinus (Jacq. ex Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 48, 308 


Polyporus sanguineus L. ex Fr., Syst. Myc. 1, 371 (1821). 
Pycnoporus sanguineus (L. ex Fr.) Murr., Bull. Torrey Botan. Club, 31, 421 (1904). 


42 (from 40) 


In cultural characters and in the consistency of sporophores the four 
species in this group resemble the cylindric-spored species in Key Section 45 
and one species, Daedalea unicolor, has been assigned to Coriolus, the genus 
to which most species of Key Section 45 belong. However, if basidiospore 
shape is significant in taxonomy, then the species of this group must be 
separated from the cylindric-spored species. Ellipsoid spores, the resupinate 
habit, and the presence of cystidia characterize the genus Chaetoporus Karst. to 
which C. euporus, the type, and C. subacidus have been assigned; and ellipsoid 
spores and a daedaloid hymenium are the characters of the genus Cerrena 
S. F. Gray, whose type is C. unicolor. 

Daedalea unicolor Bull. ex Fr., Syst. Myc. 1, 336 (1821). 

Coriolus unicolor (Bull. ex Fr.) Pat., Ess. tax. Hym., p. 94 (1900). 

*Cerrena unicolor (Bull. ex Fr.) Murr., J. Mycology, 9, 91 (1903). 
Polyporus semisupinus Berk. & Curt., Grev. 1, 50 (1872). 

Tyromyces semisupinus (Berk. & Curt.) Murr., N. Am. FI. 9, 34 (1907). 
Poria eupora (Karst.) Cooke, Grev. 14, 110 (1886). 

Polyporus euporus Karst., Not. Fauna FI. Fenn. 9, 360 (1868). 

*Chaetoporus euporus (Karst.) Bond. & Sing., Ann. Mycol. 39, 51 (1941). 
Poria subacida (Peck) Sacc., Syll. Fung. 6, 325 (1888). 


Polyporus subacidus Peck, N.Y. State Museum Ann. Rept. 38, 92 (1885). 
Chaetoporus subacidus (Peck) Bond. & Sing., Ann. Mycol. 39, 51 (1941). 
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43 (from 39) 


This group includes Polyporus biennis, which is, according to Overholts (46), 
the acceptable name for A bortiporus distortus, the designated type of A borti- 
porus Murr., and Polyporus frondosus, the type of Grifola S. F. Gray. 


Fomes fraxineus (Bull. ex Fr.) Cooke, Grev. 14, 21 (1885). 
Polyporus fraxineus Bull. ex Fr., Syst. Myc. 1, 374 (1821). 
Polyporus biennis (Bull. ex Fr.) Fr., Epicr. Syst. Myc., p. 433 (1836-1838). 
Daedalea biennis Bull. ex Fr., Syst. Myc. 1, 332 (1821). 
Abortiporus biennis (Bull. ex Fr.) Sing., Mycologia, 36, 68 (1944). 
*Abortiporus distortus (Schw.) Murr., Bull. Torrey Botan. Club, 31, 422 (1904) fide Overh., 
Polyp. United States, Alaska, and Canada, p. 224 (1953). 
Polyporus compactus Overh., Bull. Torrey Botan. Club, 49, 170 (1922). 
Polyporus frondosus Dicks. ex Fr., Syst. Myc. 1, 355 (1821). 
*Grifola frondosa (Dicks. ex Fr.) S. F. Gray, Nat. Arr. Brit. Pl. 1, p. 637 (1821). 
Polyporus obtusus Berk., Ann. Nat. Hist. 3, 390 (1839). 
Polyporus robiniophilus (Murr.) Lloyd, Mycol. Writings, 4, Letter 42, p. 12 (1912). 
Trametes robiniophilus Murr., N. Am. FI. 9, 42 (1907). 
Polyporus spumeus Sow. var. mongolica Murashkinsky (Culture received from Centraalbureau 
voor Schimmelcultures, Baarn, under this name). 


44 (from 39) 


Fomes ellisianus And., Botan. Gaz. 16, 113 (1891). 
Fomes fraxinophilus (Peck) Sacc., Syll. Fung. 6, 172 (1888). 
Polyporus fraxinophilus Peck, N.Y. State Museum Ann. Rept. 35, 136 (1882). 
Poria tenuis (Schw.) Cooke, Grev. 14, 114 (1886). 
Polyporus tenuis Schw., Trans. Am. Phil. Soc. 2, 159 (1832). 
Polyporus unitus Pers. f. tenuis (Schw.) Baxter, Papers Mich. Acad. Sci. 25, 157 (1940). 
Fomitopsis unita (Pers) Bond. var. pulchella (Schw.) Bond. f. tenuis (Schw.) Bond., Trutovye 
Griby, p. 312 (1953). 
Poria tenuis (Schw.) Cooke var. pulchella (Schw.) Lowe, N.Y. State Coll. Forestry, Syracuse 
Univ. Tech. Publ. 65, p. 28 (1946). 
Polyporus pulchella Schw., Trans. Am. Phil. Soc. 2, 158 (1832). 
Polyporus unitus Pers. f. pulchella (Schw.) Baxter, Papers Mich. Acad. Sci. 25, 155 (1940). 
Fomitopsis unita (Pers.) Bond. var. pulchella (Schw.) Bond., Trutovye Griby, p. 312 (1953). 
Poria unita (Pers.) Karst., Bidr. kanned. Finl. Nat. Folk, 37, 81 (1882). 
Polyporus unitus Pers., Myc. Eur. II, p. 93 (1825). 
Fomitopsis unita (Pers.) Bond., Trutovye Griby, p. 157 (1953). 


45 (from 39) 


Of the 19 species with cylindrical basidiospores, the sporophores of all but 
Polyporus anceps and Trametes suaveolens are thin, coriaceous and flexible 
when fresh, and rigid on drying but reviving in many species, with the upper 
surface in all but Favolus alveolaris and Daedalea ambigua zonate and covered 
with erect fibers, short and velvety to long and hispid, composed of thick- 
walled fiber hyphae with many free ends or groups of ends agglutinated to 
form tufts. Most of these species have been assigned by various authors to 
the genus Coriolus Quél., whose type, C. versicolor, is included, and by Pilat 
(49) to Trametes Fr., whose type, 7. suaveolens, is also included. Lenzites 
betulina, Polyporus abietinus, P. conchifer, and P. occidentalis, the types of 
Lenzites Fr., Hirschioporus Donk, Poronidulus Murr., and Coriolopsis Murr., 
respectively, occur in the group also. 


Trametes suaveolens, the type of the genus Trametes Fr., resembles the other 
species in the group in cultural characters and basidiospore shape but differs 
in other characters of its sporophores and especially in the nature of the upper 
surface. Polyporus anceps is so similar in its cultural characters to certain 
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other species in the group, such as P. versicolor, that the identification of cul- 
tures is possible only when they produce fruiting areas with the characteristic 
dendritically branched fiber hyphae that occur in P. anceps alone. But P. 
anceps, like Trametes suavelolens, differs considerably in the characters of its 
sporophores from other species in the group, which may indicate that these 
species are not related to the others but have acquired similar cultural char- 
acters through convergent evolution. 


Daedalea ambigua Berk., London J. Botany, 4, 305 (1845). 

Coriolus ambiguus (Berk.) Cunn., Proc. Linnean Soc. N.S. Wales, 75, 216 (1950). 
Favolus alveolaris (DC. ex Fr.) Quél., Ench. Fung., p. 185 (1886). 

Cantharellus alveolaris DC. ex Fr., Syst. Myc. 1, 322 (1821). 

Polyporellus alveolaris (DC. ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 83 (1936). 

Polyporus alveolaris (DC. ex Fr.) Bond. & Sing., Ann. Mycol. 39, 58 (1941). 
*Lenzites betulina (L. ex Fr.) Fr., Epicr. Sy st. Myc., p. 405 (1836-1838). 

Daedalea betulina L. ex Fr., Sy st. Myc. 1, 333 (1821). 

Trametes betulina (L. ex Fr. ) Pil., Atl. Tend Eur. III (1), p. 327 (1940). 
Lenzites flaccida Bull. ex Fr., Epicr. Syst. Myc., p. 406 (1836-1838). 

Lenzites betulina {. flaccida (Bull. ex Fr.) Bond., Trutovye Griby, p. 575 (1953). 

Trametes betulina {. flaccida (Bull. ex Fr.) Pil., Atl Champ. Eur. III (1), p. 328 (1940). 
Polyporus abietinus Dicks. ex Fr., Syst. Myc. 1, 370 (1821). 

Coriolus abietinus (Dicks. ex Fr.) Quél., Ench. Fung., p. 175 (1886). 

*Hirschioporus abietinus (Dicks. ex Fr.) Donk, Mededeel. Botan. Museum univ. Utrecht, 

9, 168 (1933). 

Trametes abietina (Dicks. ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 273 (1939). 
Polyporus amorphus Fr., Syst. Myc. 1, 364 (1821). 

Leptoporus amorphus (Fr.) Quél., Ench. Fung., p. 178 (1886). 

Tyromyces amorphus (Fr.) Murr., Mycologia, 10, 109 (1918). 

Gloeoporus amorphus (Fr.) Clem. & Shear, Genera Fungi, p. 347 (1931). 
Polyporus anceps Peck, Bull. Torrey Botan. Club, 22, 207 (1895). 

Tyromyces anceps (Peck) Murr., N. Am. FI. 9, 35 (1907). 
Polyporus conchifer (Schw.) Fr., Elench. Fung., p. 96 (1828). 

Boletus conchifer Schw., Schr. Nat. Ges. Leipzig, 1, 98 (1822). 

Coriolus conchifer (Schw.) Pat., Ess. tax. Hym., p. 94 (1900). 

*Poronidulus conchifer (Schw.) Murr., Bull. Torrey Botan. Club, 31, 426 (1904). 

Trametes conchifer (Schw.) Pil., Atl. Champ. Eur. III (1), p. 264 (1939). 
Polyporus hirsutus Wulf. ex Fr., Syst. Myc. 1, 367 (1821). 

Coriolus hirsutus (Wulf. ex Fr.) Quél., Ench. Fung., p. 175 (18 

Trametes hirsuta (Wulf. ex Fr.) Pil., Atl. Champ. Eur. III dp 5 965 (1939). 
Polyporus occidentalis Klotzsch, Linnea, 8, 486 (1833). 

*Coriolopsis occidentalis (Klotzsch) Murr., Bull. Torrey Botan. Club, 32, 358 (1905). 

Coriolus occidentalis (Klotzsch) Cunn., Proc. Linnean Soc. N.S. Wales, 75, 233 (1950). 
Polyporus pargamenus Fr., Epicr. Syst. Myc., p. 480 (1836-1838). 

Coriolus pergamenus (Berk. ) Pat., Ess. tax. Hym., p. 94 (1900). 

Hirschioporus pergamenus (Fr.) Bond. & Sing., Ann. Mycol. 39, 63 (1941). 
Polyporus pinsitus Fr., Elench. Fung., p. 95 (1828). 

Coriolus pinsitus (Fr.) Pat., Ess. tax. Hym., p. 94 (1900). 
Polyporus pubescens Schum. ex Fr., Syst. Myc. 1, 367 (1821). 

Coriolus pubescens (Schum. ex Fr.) Quél., Fl. Myc. Fr., p. 391 (1888). 

Trametes pubescens (Schm. ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 268 (1939). 
Polyporus velutinus Fr., Syst. Myc. 1, 368 (1821). 

Coriolus velutinus (Fr.) Quél., Ench. Fung., p. 175 (1886). 
Polyporus versicolor L. ex Fr., Syst. Myc. 1, 368 (1821). 

*Coriolus versicolor (L. ex Fr. ) Quél., E nch. Fung., p. 175 (1886). 

Trametes versicolor (L. ex Fr.) Pil., Atl. C — Eur. III (1), p. 261 (1939), 
Polyporus zonatus Nees ex Fr., Syst. Myc. 1, 368 (1821). 

Coriolus sonatus (Nees ex Fr.) ) Quél., Hack. Fung., p. 175 (1886). 

Trametes zonata (Nees ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 263 (1939). 
Trametes hispida Bagl., Erb. Siem. Ital., no. 1356 (1866). 

= Trametes gallica Fr., Epicr. Syst. Myc., p. 489 (1836-1838) fide Pil., Champ, Eur. III (1). 

p. 283 (1939). 

Funalia gallica (Fr.) Bond. & Sing., Ann. Mycol. 39, 62 (1941). 
*Trametes suaveolens (L. ex Fr.) Fr., Epicr. Syst. Myc., p. 491 (1836-1838). 
Polyporus suaveolens L. ex Fr., Sy st. Myc. 1, 366 (1821). 
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Trametes trogit Berk. in Trog, Schweiz. Schwimme, Suppl. 2, p. 52 (1850). 
= Trametes gallica Fr. f. trogii (Berk.) Pil., Atl. Champ. Eur. III (1), p. 285 (1939) fide 
Pilat, lc. 
Funalia trogii (Berk.) Bond. & Sing., Ann. Mycol. 39, 62 (1941). 
46 (from 38) 
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47 (from 46) 


The fungus commonly known as Echinodontium tinctorium of the family 
Hydnaceae (although the genus Echinodontium was not validly published), 
and the species Fomes juniperinus of the family Polyporaceae, are listed 
together in the present group, since they show close similarity in both cul- 
tural and sporophore characters. However, it should be noted that the spores 
of Echinodontium tinctorium show a strong amyloid reaction while those of 
Fomes juniperinus do not. If this is a more accurate indication of relationship 
than the characters used to bring the species together, then the similarities 
noted result from convergent evolution rather than from common ancestry. 
“Echinodontium tinctorium (Ell. & Ev.)’’ nom. prov., Lloyd, Mycol. Writings, 1, 3 (1898). 

Fomes tinctorius Ell. & Ev., Bull. Torrey Botan. Club, 22, 362 (1895). 

Hydnum tinctorium (Ell. & Ev.) Lloyd, Mycol. Writings, 1, 2 (1898). 

Hydnofomes tinctorius (Ell. & Ev.) Lloyd, Mycol. Writings, 6, 1013 (1920). 

Hydnofomes tsugicola Henn., Botan. Jahrb. 28, 268 (1900). 

Fomes juniperinus (v. Schrenk) Sacc. & Syd., Syll. Fung. 16, 151 (1902). 
Polyporus juniperinus v. Schrenk, U.S. Dept. Agr. Veg. Phys. Path. Bull. 21, 9 (1900). 
Pyropolyporus juniperinus (v. Schrenk) Murr., Bull. Torrey Botan. Club, 30, 116 (1903). 


= Phellinus demidoffiit (Lév.) Bond. & Sing., Ann. Mycol. 39, 56 (1941) fide Bond., 
Trutovye Griby, p. 398 (1953). 


48 (from 46) 


The single species in this group was made the type of the genus Antrodia 
Karst. 
Trametes mollis (Sommerf.) Fr., Elench. Fung. p. 71 (1828). 


Daedalea mollis Sommerf., Fl. Lapp., p. 271 (1826). 
*Antrodia mollis (Sommerf. ex Fr.) Karst., Medd. Soc. Fauna FI. Fenn. 5, 40 (1879). 


49 (from 37) 


The most highly specialized structures encountered in cultures of species 
of Polyporaceae are the pseudoparenchymatous layers composed of cuticular 
cells or interlocking, thick-walled hyphae; and the species that show these 
structures are interpreted as the most advanced of the family. The mycelial 
mats are colored, at least in part, and are thick, tough, and, in some species, 
almost leathery. The sporophores of species in which the pseudoparenchyma 
(of cultures) is composed of cuticular cells are mainly large, corky or woody, 
with a distinct crust or laccate surface. Two groups of species are recognizable, 
those with cylindric basidiospores and those with the thick-walled truncate 
basidiospores typical of Ganoderma species. The sporophores of species in 
which the pseudoparenchyma (of cultures) is composed of interlocking 
hyphae are stipitate with the stipe black, at least in part, the black areas 
being similar to the pseudoparenchymatous areas produced in culture. 
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Pseudoparenchyma composed of cuticular cells (closely packed swollen cells)......... 50 
Pseudoparenchyma composed of thick-walled cells with short irregular branches or 
EnGnHKG Prosectiens, HTMly MLETIOCMOE wc coe ccc ste eeeseeeeebeseweeeeles 53 
50 (from 49) 
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51 (from 50) 

The cultures of the six species in this group resemble rather closely those 
of species with truncate spores, listed in the next Key Section, but the 
pseudoparenchyma occurs in small areas and is so coherent that the structure 
of the components has not been definitely determined in all species. Cuticular 
cells were present in some isolates of each of the species and interlocking 
hyphae similar to those in the species of Key Section 53 were also present in 
the isolates of three species. Fomes fomentarius, the type of Fomes (Fr.) Gill., 
is included. One species, Daedalea confragosa, was made the type of the genus 
Daedaleopsis Schroet., and a second species, Lensites tricolor, has been made a 
variety of it. 


Daedalea confragosa Bolt. ex Fr., Syst. Myc. 1, 336 (1821). 
*Daedaleopsis confragosa (Bolt. ex Fr.) Schroet. in Cohn Kryptog.-Fl. Schles. Pilze, p. 493 
(1888). 
Trametes confragosa (Bolt. ex Fr.) Jérstad, Kgl. Norske Videnskab. Selskabs. 10, 28 (1936). 
*Fomes fomentarius (L. ex Fr.) Kickx, Fl. Crypt. Flandres, 2, 237 (1867). 
Polyporus fomentarius L. ex Fr., Syst. Myc. 1, 374 (1821). 
Fomes marmoratus (Berk. & Curt.) Cooke, Grev. 14, 18 (1885). 
Polyporus marmoratus Berk. & Curt., Proc. Am. Acad. Arts Sci. 4, 122 (1860). 
Fomes fomentarius f. Fomes marmoratus (Berk. & Curt.) Pil., Atl. Champ. Eur. III (1), 
p. 348 (1941). 
Fomes scutellatus (Schw.) Cooke, Grev. 14, 19 (1885). 
Polyporus scutellatus Schw., Trans. Am. Phil. Soc. 2, 157 (1832). 
Fomitopsis scutellata (Schw.) Bond. & Sing., Ann. Mycol. 39, 55 (1941). 
Lenzites tricolor Bull. ex Fr., Epicr. Syst. Myc. p. 406 (1836-1838). 
Daedaleopsis confragosa var. tricolor (Bull. ex Fr.) Bond., Trutovye Griby, p. 157 (1953). 
Trametes confragosa var. Lenzites tricolor (Bull. ex Fr.) Pil., Atl. Champ. Eur. III (1), 
p. 288 (1939). 
Polyporus graveolens (Schw.) Fr., Elench. Fung., p. 79 (1828). 
Boletus graveolens Schw., Schr. Nat. Ges. Leipzig, 1, 97 (1822). 


52 (from 50) 

The cultures of the seven species in the group are similar in appearance, 
forming mats with more or less extensive, appressed, pseudoparenchymatous 
layers which frequently become deeply grooved or furrowed. The sporophores 
have a distinct crust, laccate in several species, composed of hyphae similar 
to those in the pseudoparenchyma of cultures, and characteristic basidiospores, 
ovoid and truncate, with a thick wall which appears echinulate. Most 
taxonomists refer the species to Ganoderma Karst., whose type, G. lucidum, 
is included. 

Ganoderma applanatum (Pers. ex Wallr.) Pat., Soc. Mycol. Fr. Bull. 5, 67 (1889). 

Polyporus applanatus Pers. ex Wallr., Fl. Crypt. Germ. 4, 591 (1833). 

Fomes applanatus (Pers. ex Wallr.) Gill., Champ. Fr. 1, p. 686 (1878). 
Ganoderma colossum (Fr.)? 

Polyporus colossus Fr., Nov. Symb., p. 56 (1851). 

*Tomophagus colossus (Fr.) Murr., Torreya, 5, 197 (1905). 

Ganoderma lobatum (Schw.) Atk., Ann. Mycol. 6, 190 (1908). 


Polyporus lobatus Schw., Trans. Am. Phil. Soc. 2, 157 (1832). 
Fomes lobatus (Schw.) Cooke, Grev. 14, 18 (1885). 
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*Ganoderma lucidum (Leys. ex Fr.) Karst., Rev. mycol. 3, 17 (1881). 
Polyporus lucidus Leys. ex Fr., Syst. Myc. 1, 353 (1821). 
Ganoderma oregonense Murr., N. Am. FI. 9, 119 (1908). 
Polyporus oregonensis (Murr.) Kauff., Papers Mich. Acad. Sci. 5, 121 (1926). 
Ganoderma resinaceum Boud. in Pat., Soc. mycol. Fr. Bull. 5, 72 (1889). 
Ganoderma lucidum subsp. resinaceum (Boud.) Bourd. & Galz., Soc. mycol. Fr. Bull. 41, 
182 (1925). 
Ganoderma tsugae Murr., Bull. Torrey Botan. Club, 29, 601 (1902). 
Polyporus tsugae (Murr.) Overh., Ann. Missouri Botan. Garden, 2, 714 (1915). 


53 (from 49) 


The cultures of the 11 species that have been assigned to this group are 
alike in hyphal characters and in macroscopic appearance, the dark-brown, 
wrinkled, pseudoparenchymatous areas contrasting sharply with the white 
cottony or woolly parts of the mats. The sporophores are alike in being 
stipitate with at least the basal portion of the stipe covered with a dark- 
colored cuticle similar to that produced in culture. The basidiospores are large 
in most species, cylindric or ellipsoid-cylindric. According to most authors, 
the species remain in the genus Polyporus Mich. ex Fr. sensu stricto Murrill 
(40) and Donk (20), of which the type, P. tuberaster, is included. Polyporellus 
Karst., whose type, P. brumalis, is also included, is generally considered to 
be synonymous with Polyporus sensu stricto. 


Polyporus arcularius Batsch ex Fr., Syst. Myc. 1, 342 (1821). 

Polyporellus arcularius (Batsch ex Fr.) Pil., Atl. Champ. Eur. III (1), p, 75 (1937). 
Polyporus brumalis Pers. ex Fr., Syst. Myc. 1, 348 (1821). 

*Polyporellus brumalis (Pers. ex Fr.) Karst., Medd. Soc. Fauna Fl. Fenn. 5, 37 (1879). 
Polyporus elegans Bull. ex Fr., Epicr. Syst. Myc., p. 440 (1836-1838). 

Polyporus varius Pers. ex Fr. var. elegans (Bull. ex Fr.) Gillot & Lucand, Catal. Champ. sup. 

Saone-et-Loire, p. 327 (1891). 
Polyporus varius Pers. ex Fr. subsp. elegans (Bull. ex Fr.) Donk, Mededeel. Botan. Museum 
univ. Utrecht, 9, 139 (1933). 
Polyporellus varius (Bull. ex. Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 48, 292 (1889) 
fide Pil., Atl. Champ. Eur. III (1), p. 106 (1937). 
Polyporus fagicola Murr., Torreya, 6, 35 (1906). 

Polyporus squamosus Huds. ex Fr. var. fagicola (Murr.) Graff, Mycologia, 28, 166 (1936). 
Polyporus melanopus Sw. ex Fr., Syst. Myc. 1, 347 (1821). 

Polyporellus melanopus (Sw. ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 111 (1937). 
Polyporus platensis Speg., Fung. Arg. Pug. IV, n. 24 (Sacc., Syll. Fung. 6, 74 (1888)) 
Polyporus radicatus Schw., Trans. Am. Phil. Soc. 2, 155 (1832). 

Polyporellus radicatus (Schw.) Pil., Atl. Champ. Eur. III (1), p. 96 (1937). 

Polyporus squamosus Huds. ex Fr., Syst. Myc. 1, 343 (1821). 

Polyporellus squamosus (Huds. ex Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 48, 290 (1889). 
Polyporus squamosus var. glaber (Batt.) Graff, Mycologia, 28, 165 (1936). 

Agaricus squamosus glaber Batt., Fung. Hist. 68, pl. 34, fig. A (1775). (Graff, l.c.). 
*Polyporus tuberaster Jacq. ex Fr., Syst. Myc. 1, 347 (1821). 

Polyporellus tuberaster (Jacq. ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 71 (1937). 
Polyporus varius Fr., Syst. Myc. 1, 352 (1821). 

Polyporellus varius (Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 48, 292 (1889). 


54 (from 29) 


The cultures of the 15 species in this group show a characteristic type of 
septation in which the broad, simple-septate hyphae of the advancing zone 
give rise to narrower, nodose-septate branches which proliferate, so that the 
mycelium of the older part of the mat consists mainly of hyphae with regular 
clamp connections. In addition, the cultures show other remarkable similar- 
ities: in all, the rate of growth is rapid, the surface of the agar in Petri dishes 
being covered in one to two weeks; in all but Polyporus resinosus and Radulum 
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casearium, many of the broad, simple-septate hyphae become thick-walled, 
the walls appearing to be gelatinously modified ; characteristic globose chlamy- 
dospores are present and usually numerous in all species except Merulius 
rufus and Phlebia merismoides; in these two species and in Porta rubens, 
oidia are produced in abundance, and they occur sparingly in P. albipellucida 
and P. cinerascens; and finally, the eight species in the group whose type of 
interfertility is known are bipolar, in contrast to other species that give a 
positive test for extracellular oxidase and are tetrapolar. The number and 


nature of the correlated characters common to all the species suggests that the 
group is of monophyletic origin. The independent development of the same 
complex of diverse characters in unrelated species, with the formation of such 


a group through convergent evolution, seems unlikely. The characters shared 
by the species appear to be ‘‘non-functional!” or “of very minor function” and, 
according to Savile (55), convergence in such characters must be “rare or 
non-existent’. In contrast to their similarity in these cultural characters, 
the species vary in hymenial configuration from phlebioid to merulioid, 
poroid, and raduloid, and in habit of growth from resupinate to reflexed, and 
) so, in conventional classifications, are assigned to different genera and families. 
Hymenial configuration and the form of sporophores are related to spore 
dispersal and are, therefore, of functional value. Savile states that such 
functional characters ‘‘develop readily and may appear repeatedly in different 
groups with bewildering similarity’’, and in discussing the origin of the Homo- 
basidiomycetidae, he writes “it is not merely possible but almost inevitable 
that superficially similar basidiomycetous fruit bodies have been derived from 
distinct evolutionary lines arising from primitive Hymenomycetes’”’. Thus it 
is suggested that the present group represents a single line of development 
in which the various types of hymenial surface and of growth habit have 
developed independently. 

The similarity between Phlebia mellea and P. merismoides and three species 
of Merulius, all of which are included in the group, supports the probability 
of relationship, suggested by Patouillard (48) and, more recently, by Cooke 
(11), between certain species of Phlebia and Merulius. Undoubtedly more 
than one genus is represented in the group but no cultural characters on which 
the segregation of genera could be based have been recognized. The type of 
Merulius Hall. em. Fr. sensu Pat., M. tremellosus, and of Ischnoderma Karst., 
I. resinosum, are included. 

Merulius corium Fr., Elench. Fung., p. 58 (1828). 
Merulius rufus Pers. ex Fr., Syst. Myc. 1, 327 (1821). 
* Merulius tremellosus Schrad. ex Fr., Syst. Myc. 1, 327 (1821). 
Phlebia mellea Overh., Mycologia, 22, 241 (1930). 
= Phlebia albida Post. ex Fr., Monog. 2, 280 (1863) emend. Bres., Ann. Mycol. 1, 90 (1903) 
fide Cooke, Mycologia, 48, 395 (1956). 
Phlebia merismoides Fr., Syst. Myc. 1, 427 (1821). J 

Phlebia radiata Fr., Syst. Myc. 1, 427 (1821) fide Cooke, Mycologia, 48, 391 (1956). 
Polyporus croceus Pers. ex Fr., Syst. Myc. 1, 364 (1821). 

Phaeolus croceus (Pers. ex Fr.) Pat., Ess. tax. Hym., p. 86 (1900). 


Hapalopilus croceus (Pers. ex Fr.) Donk, Mededeel. Botan. Museum univ. Utrecht, 9, p. 
172 (1933). 
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Polyporus galactinus Berk., London J. Botany, 6, 321 (1847). 
Spongipellis galactinus (Berk. ) Pat., Ess. tax. Hym., p. 84 (1900). 
Tyromyces galactinus ( Berk.) Bond., Trutovye Griby, p 189 (1953). 
Polyporus pulcherrimus Rod., Papers & Proc. Roy. Soc. Puatieih, 1921, p. 176 (1922). 
Polyporus resinosus Schrad. ex Fr., Syst. Myc. 1, 361 (1821). 
*Ischnoderma resinosum (Schrad. ex Fr.) Karst., Medd. Soc. Fauna FI. Fenn. 5, 38 (1879). 
Poria albipellucida Baxter, Papers Mich. rh ad. Sci. 23, 291 (1937, publ. 1938). 
Poria cinerascens (Bres.) Sacc. & Syd., Syll. Fung. 16, 161 (1902). 
Polyporus cinerascens Bres., Verhandl. zool.-botan. Ges. Wien, p. 361 (1902). 
Tyromyces cinerascens (Bres.) Bond. & Sing., Ann. Mycol. 39, 52 (1941). 
Poria mutans Peck, N.Y. State Museum Ann. Rept. 43, 85 (1890). 
Poria notata Overh., Penn. State Coll. Agr. Expt. Sta. Tech. Bull. 418, p. 33 (1942). 
Poria rubens Overh. & Lowe, Mycologia, 38, 211 (1946). 
Radulum casearium (Morgan) Lloyd, Mycol. Writings, 5. The genus Radulum, p. 8 (1917). 
Hydnum casearium Morgan, J. Cincinnati Soc. Natur. Hist. 10, 11 (1887). 


~- 
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On the assumption that the species with simple-septate hyphae in culture 
are reduced counterparts of modern, nodose-septate species or of similar 
ancestral forms, attempts have been made to assign the species in this group 
to categories comparable with those for the nodose-septate species in the 
Key from Key Section 30 onwards. There the first division separated those 
species with undifferentiated hyphae from those with hyphae modified to 
form fiber hyphae or the specialized hyphae that become compacted in 
pseudoparenchyma, followed by divisions based on basidiospore shape and 
size. In species with simple-septate hyphae in culture and white or pale 
mycelial mats, the hyphae remain thin-walled and undifferentiated in seven 
(Key Sections 58, 59), become differentiated to form typical aseptate, thick- 
walled fiber hyphae in three (Key Sections 62, 63), and become swollen or 
coiled to produce thonglike lines or cartilaginous areas in nine species (Key 
Section 64). 


Simple-septate hyphae remaining undifferentiated. ....................... 57 
Hyphae differentiated to form fiber hyphae or coiled or compacte¢ d hyph 1e in cartila- 
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58 (from 57) 


The species in this group have simple-septate, undifferentiated hyphae and 
globose or ovoid basidiospores and so differ from the species in Key Section 32 
only in the absence of clamp connections. No direct correlation between a 
species in this group and a species in Key Section 32 has been recognized but 
it seems probable that the simple-septate species have arisen through the loss 
of clamp connections in contemporary species, such as those in Key Section 32, 
or in similar but extinct ancestral forms. The group includes Fomes populinus, 
the type of Oxyporus Donk. 
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NOBLES: POLYPORACEAE 
Fomes annosus (Fr.) Cooke, Grev. 14, 20 (1885). 
Polyporus annosus Fr., Syst. Myc. 1, 373 (1821). 
Fomitopsis annosa (Fr.) Karst., Rev. mycol. 3, 19 (1881). 
Ungulina annosa (Fr.) Pat., Ess. tax. Hym., p. 103 (1900). 
Fomes connatus (Weinm.) Gill., Champ. Fr. 1, p. 684 (1878). 
Polyporus connatus Weinm., Florae Ross., p. 332 (1836). 
= Oxyporus populinus (Fr.) Donk, Mededeel. Botan. Museum univ. Utrecht, 9, 204 (1933) 
fide Donk, l.c. 
Polyporus aureofulvus Lloyd, Mycol. Writings, 7. Mycol. Note * p. 1108 (1922 
Coltricia aureofulva (Lloyd) Cunn., N.Z. “ Dis. Div. Bull. 77, 9 (1948). 
Polyporus giganteus Pers. ex Fr., Syst. Myc. 1, 356 (1821). 
Polypilus giganteus (Pers. ex Fr. ) Donk, Mededee! Botan. Museum univ. Utrecht, 9, 122 
(1933). 
Polyporus laetus Cooke, Grev. 12, 16 (1883). 
Coltricia laeta (Cooke) Cunn., N.Z. Pl. Dis. Div. Bull. 77, 8 (1922). 


59 (from 57) 


In cultures of Poria sitchensis, the simple-septate hyphae remain undifferent- 
iated except for the thickening of some hyphal walls, and the basidiospores 
are allantoid or cylindrical. The other cultural characters are similar to those 
of species with simple-septate hyphae in the advancing zone and nodose- 
septate hyphae elsewhere, in Key Section 54. This suggests that P. sitchensis 
may be a reduced form of a species in that group or a similar ancestral form. 


Poria sitchensis Baxter, Papers Mich. Acad. Sci. 23, 293 (1938). 


60 (from 56) 


Ae ND MUNNENG 6 55 6io hag hee wane ae lee 61 
Fiber hyphae lacking; ‘hyph: 1e coiled or interlocked to form thonglike lines or cartila- 
ginous areas. . 6 64 


61 (from 60) 


Basidiospores globose, echinulate, amyloid... . . ; ; 62 
Basidiospores cylindric, even, not amyloid....... , - 63 


2 (from 61) 


The two species forming this group appear to have no relatives among the 
other species of Polyporaceae studied. They have been assigned to the genus 
Bondarzewia Sing., of which the type, B. montana, is included. 

Polyporus berkeleyi Fr., Nov. Symb., p. 56 (1851). 

Grifola berkeleyi (Fr.) Murr., Bull. Torrey Botan. Club, 31, 337 (1904). 

Bondarzewia berkeleyi (Fr.) Bond., Trutovye Griby, p. 53 (1953). 
Polyporus montanus (Quél.) Ferry, Rev. mycol. 19, 144 (1897). 

Cerioporus montanus Quél., Assoc. franc. 16, 589 (1888). 


Grifola montana (Quél.) Pil., Beth. Botan. Centr. 52B, 62 (1934). 
*Bondarzewia montana (Quél.) Sing., Rev. mycol. 5, 3 (1940). 


63 (from 61) 


Polyporus tulipiferae stands alone in this group but agrees, except in the type 
of septation, with the nodose-septate species with fiber hyphae and cylindric 
basidiospores in Key Section 48. It may well be, therefore, a reduced form of 
a species in Key Section 48 or some similar ancestral taxon. 

Polyporus tulipiferae (Schw.) Overh., Wash. Univ. Studies, 3, 29 (1915). 


Boletus tulipiferae Schw., Schr. Nat. Ges. me 1, 99 (1822). 
Irpex tulipiferae (Schw.) Fr., Epicr. Syst. Myc., p. 523 (1836-1838). 
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64 (from 60) 


In the cultures of the nine species in this group the hyphae are simple- 
septate or have only rare clamp connections and the mats are distinctive, being 
traversed by raised thonglike lines and ridges and interrupted by cartilaginous 
areas formed of coils of hyphae or compactly interlocked swollen cells. In cul- 
tures in Petri dishes the agar, when observed from the lower side of the dish, 
has the appearance of marble. Acanthophyses are numerous in cultures of Poly- 
porus catervatus, P. rugulosus, and P. zonalis and were rare in one isolate of 
Portia nigrescens. Further studies are required since sporophores determined as 
P. nigrescens, P. sanguinolenta, and P. undata have not always yielded cultures 
that have been consistent for each species. Two cultures of P. undata from 
sporophores identified by J. L. Lowe (Lowe 3417 and 3526), isolated and 
submitted by R. W. Davidson, have been accepted as typical for the species. 
They differ from one isolate from New Zealand received from G. B. Rawlings 
(No. 54) which shows the cultural characters of species in the group with 
simple-septate hyphae in the advancing zone and nodose-septate hyphae 
elsewhere (Key Section 54). This isolate may represent Cunningham's 
concept of P. undata (14), a species with nodose-septate hyphae. Three 
different types of cultures have been isolated from sporophores determined 
as P. corticola and, for the present, two isolates from sporophores identified 
by J. L. Lowe (Lowe 3433 and 3524) have been taken as standards for the 
species. Five species are represented by only one isolate each in the culture 
collection: Polyporus adiposus, P. catervatus, P. rugulosus, P. zonalis, and 
Portia hypolateritia. 

In the sense that the simple-septate condition indicates a loss of clamp 
connections, the species in the group are reduced, but they appear to be 
highly specialized in their type of hyphal differentiation. No nodose-septate 
species with similar hyphae are known. Four of the species have been trans- 
ferred by various authors to the genus Podoporia Karst. sensu Donk, whose 
type species, P. confluens Karst., has been considered generally to be a synonym 
of Poria sanguinolenta. Recently Lowe (33) examined Karsten’s material 
and found only “poor sterile specimens’’ whose context hyphae differ from those 
of P. sanguinolenta. Thus the identity of the type of Podoporia is in doubt. 
Pilat (49) adopted the genus Physisporinus Karst., whose type is P. vitrea 
(Fr.) Karst. No cultures are listed in our collection under this name but, 
as shown in the list below, many authors consider Polyporus adiposus to be a 
synonym of Podoporia (Physisporinus) vitrea or a forma of it, and Poria 
undata to be a synonym. 

Polyporus adiposus Berk. & Br., Ann. Mag. Nat. Hist. II, p. 8 (1854). 

= Podoporia vitrea (Fr.) Donk, Mededeel. Botan. Museum univ. Utrecht, 9, 159 (1933) 

fide Donk, l.c. 

= Podoporia vitrea f. adiposa (Berk. & Br.) Bond., Trutovye Griby, 137 (1953) fide Bond., l.c. 

Physisporinus vitraeus (Fr.) Karst. f. adiposa (Berk. & Br.) Pil., Atl. Champ. Eur. III 

(1), p. 253 (1939) fide Pil., lc. 
Polyporus catervatus Berk., Fl. N.Z. 2, p. 180 (1855). 
Polyporus rugulosus Lév., Champ. exot., p. 189 (listed in Sacc., Syll. Fung. 6, 168 (1888)). 


Polyporus zonalis Berk., Ann. Mag. Nat. Hist.: Suppl. 375 (1843). 
= Rigidiporus surinamensis (Miq.) Murr., N. Am. FI. 9, 46 (1907) fide Murr., l.c. 
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NOBLES: POLYPORACEAE 


Poria corticola (Fr.) Cooke, Grev. 14, 113 (1886). 
Polyporus corticola Fr., Syst. Myc. 1, 385 (1821). 
Chaetoporus corticola (Fr.) Bond. & Sing., Ann. Mycol. 39, 51 (1941). 
Poria hypolateritia Berk., Grev. 15, 24 (1887). 
Poria nigrescens Bres., Hym. Hung. Kmet., p. 83 (1897). 
Podoporia nigrescens (Bres.) Bond., Trutovye Griby, p. 137 (1953). 
Poria sanguinolenta (Alb. & Schw. ex Fr.) Cooke, Grev. 14, 112 (1886). 
Polyporus sanguinolentus Alb. & Schw. ex Fr., Syst. Myc. 1, 383 (1821). 
Physisporinus sanguinolentus (Alb. & Schw. ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 248 
(1941). 
Podoporia sanguinolenta (Alb. & Schw. ex'Fr.) Héhn., Sitz. Akad. Wiss. Wien, Math.- 
naturw. KI., Abt. I, 118, 492 (1909). 
= Poria decolorans (Schw.) Cooke, Grev. 14, 113 (1886) fide Lowe, N.Y. State Coll. Forestry 
Syracuse Univ. Tech. Publ. 65, p. 52 (1946). 
Poria undata (Pers.) Bres., Ann. Mycol. 1, 78 (1903). 
Polyporus undatus Pers., Myc. Eur. II, p. 90 (1825). 
Poria nigrescens Bres., Hym. Hung. Kmet., p. 83 (1897) fide Murr., Mycologia, 13, 87 (1921). 
= Podoboria vitrea (Fr.) Donk, Mededeel, Botan. Museum univ. Utrecht, 9, p. 159 (1933) 
fide Donk, l.c. 
*Physisporinus vitrea (Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 48, p. 324 (1889). 


65 (from 55) 

The cultures of the 40 species in this group are difficult to identify speci- 
fically, since, under the conditions provided in our studies, various isolates of 
individual species and even the same isolate on different plantings show much 
variability. In all species the hyphae are simple-septate except for the very 
rare clamp connections that have been observed in a number of species, 
and are therefore, in my opinion, reduced in this character. On the basis of 
other characters, however, they appear to be highly advanced. All produce 
extracellular oxidase in culture and are associated with white rots. Brown 
pigment occurs in the walls of hyphae and differentiated hyphal structures, 
so that the mycelial mats and sporophores are colored. In cultures of all 
the species thick-walled, brown hyphae predominate, which are similar in a 
number of species to fiber hyphae. In many species, cuticular cells and 
interlocking hyphae, similar to those that form pseudoparenchymatous 
layers in nodose-septate species, and setae or setal hyphae occur, although their 
production is often erratic. The preponderance in cultures and sporophores 
of thick-walled, persistent hyphae results in the formation of thick, woolly 
or cottony mats and large, corky to woody sporophores, often perennial. 
The host specificity shown by a number of species may be a further indication 
of the highly evolved nature of the species and of the group as a whole. 

Because of their erratic occurrence the cuticular cells, interlocking hyphae, 
setae, and setal hyphae do not provide reliable diagnostic characters for use in 
identifying cultures nor are they accurate guides to relationships. In most 
of the species, the basidiospores are ellipsoid to subglobose, hyaline to colored, 
but in four species (Fomes nigrolimitatus, Poria ferrea, P. ferrugineofusca, and 
P. isabellina) they are cylindric and hyaline. In other groups divisions are 
based on differences in basidiospores but in this group the division has not 
been made since no correlations between these characters of basidiospores 
and other cultural characters have been recognized. Hence the species are 


listed in one group. They include Fomes igniarius (the type of Phellinus 
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Quél., Ochroporus Schroet., and Pyropolyporus Murr.), Fomes pini (the type 
of Porodaedalea Murr.), Polyporus cuticularis (the type of IJnonotus Karst.), 
and Poria ferruginosa (the type of Fuscoporia Murr.). 


Fomes calkinsii (Murr.) Sacc. & D. Sacc., Syll. Fung. 17, 119 (1905). 
Pyropolyporus calkinsii Murr., Bull. Torrey Botan. Club, 30, 113 (1903). 
= Phellinus robustus (Karst.) Bourd. & Galz., Soc. mycol. Fr. Bull. 48, 188 (1925) fide Pil., 
Atl. Champ. Eur. III (1), p. 504 (1942). 
Fomes conchatus (Pers. ex Fr.) Gill., Champ. Fr., p. 685 (1878). 
Polyporus conchatus Pers. ex Fr., Syst. Myc. 1, 376 (1821). 
Xanthochrous conchatus (Pers. ex Fr.) Pat., Ess. tax. Hym., p. 101 (1900). 
Pyropolyporus conchatus (Pers. ex Fr.) Murr., N. Am. FI. 9, 108 (1908). 
Ochroporus conchatus (Pers. ex Fr.) Schroet., Cohn Kryptog.-Fl. Schles. Pilze, p. 486 (1888). 
Phellinus conchatus (Pers. ex Fr.) Quél., Ench. Fung., p. 173 (1886). 
Fomes everhartii (Ell. & Gall.) v. Schrenk & Spaulding, U.S. Dept. Agr. Pl. Ind. Bull. 149, 
48 (1909). 
Mucronoporus everhartii Ell. & Gall., J. Mycol. 5, 141 (1889). 
Pyropolyporus everhartit (Ell. & Gall. ) Murr., Bull. Torrey Botan. Club, 30, 114 (1903). 
Phellinus everhartii (Ell. & Gall.) Pil., Ati. Champ. Eur. III (1), p. 522 (1942). 
Fomes extensus (Lév.) Cooke, Grev. 14, 18 (1885). 
Polyporus extensus Lév., Ann. Sci. Nat. Bot. III, 5, 129 (1846). 
Pyropolyporus extensus (Lév.) Murr., N. Am. FI. 9, 110 (1908). 
Fomes igniarius (L. ex Fr.) Kickx, Fl. Crypt. Flandres, 2, 237 (1867). 
Polyporus igniarius L. ex Fr., Syst. Myc. 1, 375 (1821). 
*Phellinus igniarius (L. ex Fr.) Quél., Ench. Fung., p. 172 (1886). 
*Ochroporus igniarius (L. ex Fr.) Schroet., Cohn i ptog.-Fl. Schles. Pilze, p. 487 (1888). 
*Pyropolyporus igniarius (L. ex Fr.) Murr., N. Am. FI. 9, 103 (1908). 
Fomes igniarius (L. ex Fr.) Kickx var. laevigatus (Fr.) Overh., Mycologia, 23, 126 (1931). 
Polyporus laevigatus Fr ’ ym. Eur., p. $71 yo 
Porta laevigata (Fr.) Karst., Bidr. kanned. Finl. Natur. Folk, 37, 82 (1882). 
Phellinus laevigatus (Fr.) Bourd. & Galz., Hym. Fr., p. 624 (1928). 
Fomes igniarius (L. ex Fr.) Kickx var. populinus (Neuman) Campbell, Bull. Torrey Botan. 
Club, 65, 47 (1938). 
Fomes nigricans Fr. var. populinus Neuman, Wisconsin Geol. Nat. Hist. Survey Bull. 33, 
p. 81 (1914). 
Fomes nigrolimitatus (Rom.) Egeland, Mag. Naturvidensk. (Nyt), 52, 135 (1914). 
Polyporus nigrolimitatus Rom., Arkiv Botan. 11 (3), 18 (1912). 
Phellinus nigrolimitatus (Rom.) Bourd. & Galz., Hym. Fr., p. 622 (1928). 
Fomes pini (Thore ex Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 37, 79 (1882). 
Daedalea pini Thore ex Fr., Syst. Myc. 1, 336 (1821). 
*Porodaedalea pini (Thore ex Fr.) Murr., Bull. Torrey Botan. Club, 32, 367 (1905). 
Trametes pint Thore ex Fr., Epicr. Syst. Myc., p. 489 (1836-1838). 
Xanthochrous pini (Thore ex Fr.) Pat., Ess. tax. Hym., p. 101 (1900). 
Ochroporus pini (Thore ex Fr.) Schroet., Cohn Kryptog.-FI. Schles. Pilze, p. 487 (1888). 
Phellinus pini (Thore ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 517 (1942). 
Fomes pomaceus (Pers.) Big. & Guill., Fl. Champ. sup. Fr. 2, 355 (1913). 
Polyporus pomaceus Pers., Myc. Eur. II, p. 84 (1825). 
Phellinus pomaceus (Pers.) Maire, Fg. Catal. I, p. 37 (1932). 
Phellinus igniarius subsp. pomaceus (Pers.) Quél., Ench. Fung., p. 173 (1886). 
Ochroporus pomaceus (Pers.) Donk, Mededeel. Botan. Museum univ. Utrecht, 9, 250 (1933). 
Fomes fulvus (Scop. ex Fr.) Gill., Champ. Fr. 1, 687 (1878) fide Overh., Polyp., p. 64 (1953) 
and others. 
Fomes ribis (Schum. ex Fr.) Gill., Champ. Fr. 1, 685 (1878). 
Polyporus ribis Schum. ex Fr., Syst. Myc. 1, 375 (1821). 
Phellinus ribis (Schum. ex Fr.) Quél., Ench. Fung., p. 173 (1886). 
Xanthochrous ribis (Schum. ex Fr.) Pat., Ess. tax. Hym., p. 101 (1900). 
Ochroporus ribis (Schum. ex Fr.) Schroet., Cohn Kryptog.-Fl. Schles. Pilze, p. 486 (1889). 
Fomes robiniae (Murr.) Sacc. & D. Sacc., Syll. Fung. 17, 117 (1905). 
Pyropolyporus robiniae Murr., Bull. Torrey Botan. Club, 30, 114 (1903). 
Fomes robustus Karst., Bidr. kanned. Finl. Nat. Folk, 48, 467 (1889). 
Ochroporus robustus (Karst.) Schroet., Cohn Kryptog.-Fl. Schles. Pilze, p. 487 (1889). 
Phellinus robustus (Karst.) Bourd. & Galz., Hym. Fr., p. 616 (1928). 
Fomes spadiceus Berk., Exot. Fungi, p. 388 (listed in Sacc., Syll. Fung. 6, 193 (1888)). 
Fomes torulosus (Pers.) Lloyd, Mycol. Writings, 3, Polyporoid Issue 3, p. 48 (1910). 
Polyporus torulosus p ers., Myc. Eur. II, p. 79 ( 1825 ). 
Phellinus torulosus (Pers.) Bourd. & Galz., ath Fr., p. 619 (1928). 
Inonotus nothofagi Cunn., N.Z. Pl. Dis. Div. Bull. 78, 1 (1948). 
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Inonotus tabacinus (Mont.) Karst., Rev. mycol. 3, 19 (1881). 
Polyporus tabacinus Mont., Ann. Sci. Nat., Ser. II, vol. 3, p. 349 (1835). 
Polyporus cuticularis Bull. ex Fr., Syst. Myc. 1, 363 (1821). 
*Inonotus cuticularis (Bull. ex Fr.) Karst., Medd. Soc. Fauna FI. Fenn. 5, 37 (1879). 
Xanthochrous cuticularis (Bull. ex Fr.) Pat., Ess. tax. Hym., p. 100 (1900). 
Polyporus dryadeus Pers. ex Fr., Syst. Myc. 1, 374 (1821). 
Inonotus dryadeus (Pers. ex Fr.) Murr., N. Am. Fl. 9, 86 (1908). 
Phellinus dryadeus (Pers. ex Fr.) Pat., Ess. tax. Hym., p. 97 (1900). 
Polyporus dryophilus Berk., London J. Botany, 6, 321 (1847). 
Inonotus dryophilus (Berk.) Murr., Bull. Torrey Botan. Club, 31, 597 (1904). 
Polyporus dryophilus var. vulpinus (Fr.) Overh., Penn. State Coll. Agr. Expt. Sta. Tech. Bull. 
298, p. 23 (1933). 
Polyporus vulpinus Fr., Svenska Vetensk.-akad. Handl. 1852, p. 130 (1852). 
Inonotus vulpinus (Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 48, p. 330 (1889). 
Xanthochrous vulpinus (Fr.) Bourd. & Galz., Hym Fr., p. 636 (1928). 
Polyporus gilvus (Schw.) Fr., Elench. Fung., p. 104 (1828). 
Boletus giluus Schw., Schr. Nat. Ges. Leipzig, 1, 96 (1822). 
Phellinus gilvus (Schw.) Pat., Ess. tax. Hym., p. 97 (1900). 
Hapalopilus giluus (Schw.) Murr., Bull. Torrey Botan. Club, 31, 418 (1904). 
Polyporus glomeratus Peck, N.Y. State Museum Ann. Rept. 24, 78 (1872). 
Polyporus hispidus Bull. ex Fr., Syst. Myc. 1, 362 (1821). 
Inonotus hispidus (Bull. ex Fr.) Karst., Krit. Finl. Basidsv., p. 330 (1889). 
Xanthochrous hispidus (Bull. ex Fr.) Pat., Ess. tax. Hym., p. 100 (1900). 
Polyporus radiatus Sow. ex Fr., Syst. Myc. 1, 369 (1821). 
Inonotus radiatus (Sow. ex Fr.) Karst., Rev. mycol. 3, 19 (1881). 
Ochroporus radiatus (Sow. ex Fr.) Schroet., Cohn Kryptog.-Fl. Schles. Pilze. p. 485 (1888). 
Xanthochrous radiatus (Sow. ex Fr.) Pat., Ess. tax. Hym., p. 100 (1900). 
Polyporus tamaricis (Pat.) Sacc. & D. Sacc., Syll. Fung. 17, 111 (1905). 
Xanthochrous tamaricis Pat., Soc. mycol. Fr. Bull. 20, 51 (1904). 
Inonotus tamaricis (Pat.) Maire ap. Pil., Atl. Champ. Eur. III (1), p. 363 (1942). 
Polyporus tomentosus Fr. Syst. Myc. 1, 351 (1821). 
Polystictus tomentosus Fr. ex Fr., Nov. Symb., p. 55 (1851). 
Xanthochrous tomentosus (Fr.) Pat., Ess. tax. Hym., p. 100 (1900). 
Coltricia tomentosa (Fr.) Murr., Bull. Torrey Botan. Club, 31, 346 (1904). 
Polyporus tomentosus var. circinatus (Fr.) Sartory & Maire, Ass. Fr. Sci. Congress Montpellier, 
p. 779 (1922). 
Trametes circinatus Fr., Svenska Vetensk.-akad. Handl. 1848, p. 128 (1849). 
Polystictus circinatus (Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 37, 67 (1882). 
Xanthochrous circinatus (Fr.) Pat., Ess. tax. Hym., p. 100 (1900). 
Poria andersonii (Ell. & Ev.) Neuman, Wisconsin Geol. Nat. Hist. Survey Bull. 33, p. 57 
(1914). 
Mucronoporus andersonii Ell. & Ev., J. Mycol. 6, 79 (1890). 
Poria contigua (Pers. ex Fr.) Cooke, Grev. 14, 114 (1886). 
Polyporus contiguus Pers. ex Fr., Syst. Myc. 1, 378 (1821). 
Ochroporus contiguus (Pers. ex Fr.) Schroet., Cohn Kryptog.-Fl. Schles. Pilze, p. 483 (1888). 
Phellinus contiguus (Pers. ex Fr.) Bourd. & Galz., Hym Fr., p. 624 (1928). 
Fuscoporia contigua (Pers. ex Fr.) Cunn., N.Z. Pl. Dis. Div. Bull. 73, p. 4 (1948). 
Poria ferrea (Pers.) Overh. Mycologia, 23, 117 (1931). 
Polyporus ferreus Pers., Myc. Eur. II, p. 89 (1825). 
Phellinus ferreus (Pers.) Bourd. & Galz., Soc. mycol. Fr. Bull. 41, 247 (1925). 
Ochroporus ferreus (Pers.) Donk, Mededeel. Botan. Museum univ. Utrecht, 9, 255 (1933). 
Fuscoporia ferrea (Pers.) Cunn., N.Z. Pl. Dis. Div. Bull. 73, p. 7 (1948). 
Poria ferrugineofusca Karst., Medd. Soc. Fauna Fl. Fenn. 14, 82 (1887). 
Phellinus ferrugineofuscus (Karst.) Bourd., Soc. mycol. Fr. Bull. 48, 228 (1932). 
Poria ferruginosa (Schrad.) Karst., Bidr. kanned. Finl. Nat. Folk, 48, 339 (1889). 
Phellinus ferruginosus (Schrad.) Bourd. & Galz., Hym. Fr., p. 625 (1928). 
* Fuscoporia ferruginosa (Schrad.) Murr., N. Am. FI. 9, 5 (1907). 
= Ochroporus confusus Donk, Mededeel. Botan. Museum univ. Utrecht, 9, 256 (1933). 
Poria isabellina (Fr.) Overh., Penn. State Coll. Agr. Expt. Sta. Tech. Bull. 418, p. 57 (1942). 
Trametes isabellina Fr., Hym. Eur., p. 585 (1874). 
Phellinus isabellinus (Fr.) Bourd. & Galz., Hym. Fr., p. 622 (1928). 
= Fomes viticola (Schw.) Lowe, Polyp. N. Am. Fomes, p. 45 (1957) fide Lowe, l.c. 
Polyporus viticola Schw. in Fr., Elench. Fung. 1, p. 115 (1828). 
Poria obliqua (Pers. ex Fr.) Quél., Ench. Fung., p. 178 (1886). 
Polyporus obliquus Pers. ex Fr., Syst. Myc. 1, 378 (1821). 
Xanthochrous obliquus (Pers. ex Fr.) Bourd. & Galz., Hym. Fr., p. 642 (1928). 
Inonotus obliquus (Pers. ex Fr.) Pil., Atl. Champ. Eur. III (1), p. 572 (1942). 
Poria pereffusa (Murr.) Sacc. & Trott., Syll. Fung. 21, 335 (1912). 
Fomitiporia pereffusa Murr., N. Am. FI. 9, 10 (1907). 
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Poria prunicola (Murr.) Sacc. & Trott., Syll. Fung. 21, 331 (1912). 
Fomitiporia prunicola Murr., N. Am. FI. 9, 9 (1907). 

Poria punctata (Fr.) Karst., Bidr. kanned. Finl. Nat. Folk, 37, 83 (1882). 
Polyporus punctatus Fr., Hym. Eur., p. 572 (1874). 
Phellinus punctatus (Fr.) Pil., Atl. Champ. Eur. III (1), p. 530 (1942). 

Poria tsugina (Murr.) Sacc. & Trott., Syll. Fung. 21, 332 (1912). 
Fomitiporia tsugina Murr., N. Am. FI. 9, 9 (1907). 

Poria wetrit Murr., Mycologia, 6, 95 (1914). 
Fomitiporia weirit Murr., Mycologia, 6, 94 (1914). 


Discussion 


The study of cultures of a considerable number of species of the Poly- 
poraceae provides evidence that the family is comprised of three main groups. 
The first group, treated in Sections 2 to 28 of the preceding Key, consists of 
those species whose cultures produce no extracellular oxidase, have hyphae 
that are regularly nodose-septate or predominantly simple-septate, and, if 
heterothallic, show the bipolar type of interfertility. The second group, 
treated in Key Sections 29 to 65 except 54, is composed of species whose 
cultures produce extracellular oxidase, have regularly nodose-septate or 
predominantly simple-septate hyphae, and, if heterothallic, are tetrapolar. 
The third group, listed in Key Section 54, includes species whose cultures 
produce extracellular oxidase, have hyphae which are simple-septate in the 
advancing zone and nodose-septate elsewhere, and show the bipolar type of 
interfertility. I suggest that these are natural groups, each the product of a 
monophyletic line of development from a primitive ancestor, and that all 
species of the Polyporaceae can be assigned to one or other of these groups. 

Within each of the first two groups, further divisions have been based on 
hyphal characters of cultures and, finally, on basidiospore characters. The 
results of the final divisions, which would be given generic names in conven- 
tional classifications, are presented here as lists of species. While it is possible 
that some of the groups are heterogeneous and may have to be divided further 
in order to constitute acceptable genera, I consider that most of these groups 
represent natural genera. However, they have been segregated on the basis 
of cultural characters and can be accepted only if their validity is confirmed 
through the recognition of similarities in their sporophores. Certain of the 
groups coincide with genera already established on the basis of the morpho- 
logical characters of their sporophores. Thus Key Section 25 corresponds 
well with the genus Coriolellus, Key Section 45 with Coriolus, Key Section 52 
with Ganoderma, and Key Section 53 with Polyporus sensu stricto. In these 
groups, the hyphal structures of cultures have recognizable counterparts in 
sporophores, where they compose macroscopic tissues: the erect surface cover- 
ing of Coriolus spp., the laccate surface of Ganoderma spp., and the dark- 
colored cuticle of the stipe of Polyporus spp. Other groups of species, which 
lack such highly differentiated hyphal structures, are still easily segregated 
culturally but their sporophores lack distinctive features on which to base 
generic segregations. Various characters, usually those pertaining to the 
gross morphology of the sporophores, have been accorded generic significance 
by different taxonomists who have thus established conflicting generic con- 
cepts. I suggest that the examination of sporophores of the species in each of 
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the groups segregated on the basis of cultural characters may lead to the 
recognition of sporophore characters common to all species in the group and 
so applicable as delimiting factors. 

Certain limitations in the foregoing Key as a basis for a system of classi- 
fication must be admitted. For example, in discussing septation of hyphae, 
I expressed the opinion that species with simple-septate hyphae are reduced 
forms of species with nodose-septate hyphae and should properly be listed 
with such nodose-septate species. However, this procedure has not been 
followed in the Key and Key Sections 27, 28, 58, 59, 62, 63, 64, and 65 are 
composed of species with wholly or predominantly simple-septate hyphae. 
The groups listed in Key Sections 28, 62, 64, and 65 appear to be homogeneous, 
those of Key Sections 62 and 64 coinciding with Bondarsewia and Podoporia 
respectively, and the species of Key Section 65 being distributed among two 
or three genera. The phylogenetic connections of these groups, of the single 
species in Key Sections 59 and 63, and of the unrelated species brought to- 
gether in Key Sections 27 and 58 have not been recognized. 

More serious criticism may arise from the assignment to separate groups of 
species usually accepted as closely related, for example, Polyporus adustus, 
the type of Bjerkandera Karst., in Key Section 7 and Polyporus (Bjerkandera) 
fumosus in Key Section 32; and Polyporus (Gloeoporus) dichrous in Key 
Section 9 and Polyporus (Gloeoporus) amorphus in Key Section 45. In each 
pair, the first species belongs in the negative-oxidase group, the second in the 
positive-oxidase group, which indicates lack of relationship. Further study 
may show that certain small groups such as these may have deviated from the 
main lines of development. In addition, the order in which certain characters 
have been considered in making segregations may require revision. Thus, the 
truncate basidiospores of Key Sections 33, 44, and 52 may indicate closer 
relationship between these groups than their present, widely separated 
positions in the Key suggests. Finally, the proper assignment of the species 
in the third main group, listed in Key Section 54, is still in doubt. Their 
uniform cultural characters provide no basis for the segregation of genera and 
their diversified sporophores have not been studied as a group. Hence the 
group, considered to be of suprageneric rank, has not been subdivided. 

These limitations are, however, relatively minor and do not detract from 
the thesis that the Key provides a guide to the taxonomy and phylogeny of 
the Polyporaceae. It suggests a system of classification which is in accord 
with present knowledge of cultural characters, of interfertility phenomena, 
and of the types of decay produced by the fungi. It remains to be determined 
whether the system can be extended to sporophores, whose characters are the 
basis for conventional classifications. 
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THE EFFECT OF LIGHT AND TEMPERATURE ON THE GROWTH 
AND RESPIRATION OF BOTRYTIS SQUAMOSA! 


R. H. Stinson, R. S. GAGE, AND E. B. MACNAUGHTON 


Abstract 


The fungus organism Botrytis squamosa Walker when maintained at constant 
temperature is unaffected by light levels as high as 100 ft-c for periods of several 
days and by levels of 250 ft-c for periods of a few hours. This is contrary to 
an earlier report which said that an illuminance of 70 ft-c would prevent growth 
of the organism. It is suspected that a combination of undetected temperature 
gradients and the variability of the organism lead to the earlier report of a light 
inhibition. 

The organism is temperature sensitive. No growth occurred at, or beyond, 
30°C. Maximum growth occurred at 23°C, the lowest temperature used in 
the investigations. 

While all portions of the mycelial mass evolve some carbon dioxide, the most 
active evolution is generally around the circumference. Variations in age and 

circumference accounted for a considerable portion of the variability in the 
carbon dioxide evolution. 

Measuring techniques involved the use of thermocouples, a radiation thermo- 
pile and photronic cell, and an infrared gas analyzer. 


Introduction 


The visible and near-visible portions of the electromagnetic spectrum exert 
forces that produce physiological effects on many biological systems. 

Many light effects have been reported in fungi. All too often these reports 
have been weakened by failure to state the quantity, quality, and duration 
of the light used. 

Fungi of the genus Pilobolus exhibit a phototropic effect by discharging 
spores directly at a light source (8), the effect being more pronounced with 
violet light. The sporangiophores of Phycomyces also exhibit a phototropic 
effect (10). 

Aspergillus clavatus forms short conidiophores when grown in darkness, 
but when grown in diffuse light some of the conidiophores are short and some 
long. The two colonies are so different in appearance that they might be 
suspected of belonging to two distinct species (10). 

Other fungi such as the common mushroom appear to be completely 
indifferent to light. 

Zonation produced by alternate periods of light and darkness has been 
reported as occurring in many fungi. In cultures of Fusarium discolor 
sulphureum alternation of light and dark produced zones of conidia, but the 
same effect could be obtained by alternating temperatures in constant dark- 
ness (2). 

Ultraviolet light is harmful to many organisms including fungi. Greatest 
inactivation and death rate occur at a wavelength of approximately 2650 


A (5). 


1Manuscript received July 14, 1958. , 
Contribution from the Physics Department, Ontario Agricultural College, Guelph, Ontario. 
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Light affects the amount of growth of Karlingia (Rhizophlyctis) rosea (4) 
This fungus when grown in liquid glucose—nitrate medium produced twice the 
amount of dry weight of cells when cultured in light than when cultures were 
kept in total darkness. On the other hand when grown in a liquid cello- 
biose-nitrate medium, more growth resulted in total darkness than in light. 

Light has little or no effect on mycelial growth of Choanephora cucurbi- 
tarum (1). 

Botrytis squamosa Walker is a fungus which causes a leaf spot of onions. 
Page has reported that alternate periods of light and darkness are required 
for infection to occur and that light in excess of 100 ft-c will inhibit the organ- 
ism in culture (6). 

This paper describes an investigation of the effects of various intensities 
of light on the growth and respiration of this organism (9). The respiration 
readings were made with an infrared gas analyzer. 

In a paper (7) published after the investigations reported here were started, 
the occurrence of both mycelial and sclerotial zonation, as a result of alternation 
of light and darkness, was reported for Botrytis squamosa. However, this 
zonation could also be caused by temperature changes in the dark. 

It was reported in the same paper that light ‘‘somewhat in excess of 50 
foot-candles” arrested growth of the fungus. The critical point was further 
fixed as 76,000 ergs/sec/cm? from a 25-w incandescent lamp. This is the 
equivalence of an illuminance of 70 ft-c. 


Materials and Methods 


The organism for all experiments was obtained from a monoconidial isolate 
of Botrytis squamosa Walker. This was grown on Czapek’s agar medium 
except for one experiment (to be described later) where a modified White's 
medium (7) was used. 

The organism was grown in 10-cm Petri plates which were inoculated with 
mycelial transplants from active colonies. The plates were spread out in 
groups of nine in constant-temperature boxes fitted with windows in the top, 
through which incandescent light sources could be shone. Asa check a control 
plate wrapped in aluminum foil was placed in each set. Temperatures were 
obtained by placing copper—constantan thermocouples inside the Petri plates 
and readings were made on a pyrometer—potentiometer calibrated in degrees 
centigrade. There was no detectable difference in temperature (in either 
light or darkness) whether the thermocouple tip was in the agar, on the agar, 
surrounded by mycelium, on the surface of the mycelium, or in the space 
just above the mycelium. 

Since the organism was grown in pyrex Petri plates all measurements of 
illuminance and irradiance were made with pyrex lids interposed between 
the source and the sensing elements. Illuminance was measured with a 
Weston illumination meter model 756 which was cosine and color corrected 
to the response of the human eye. Irradiance was measured with a Cambridge 
radiation thermopile connected to a potentiometer calibrated to 0.001 mv; 
0.1 mv equalled 14,000 ergs/sec/cm’. 
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After the cultures had been incubated for some time (usually 7 days) the 
plates were removed and a tracing made of the colony size with the aid of a 
mimeoscope. The area of each colony was then measured with a planimeter 
and the circumference was measured by means of a toothed wheel rolled 
around the outside of the colony tracing. 

To obtain respiration readings the following procedure was adopted. The 
plates were placed, one at a time, in a respiration chamber with a pyrex top. 
This unit sat in a large constant-temperature bath at a level such that the 
pyrex top was not covered with water. 

A turbulent stream of dry carbon-dioxide-free air was passed over the colony 
at a flow rate of 20 liters per hour as measured by precision manometer-type 
flowmeters. . After emergence from the respiration chamber the air stream 
passed through two calcium chloride drying tubes to remove any water 
vapor and then through the sample tube of an infrared gas analyzer. 

The infrared gas analyzer was constructed in the Physics Department of 
the Ontario Agricultural College (3) and was designed specifically for measuring 
carbon dioxide changes in normal air due to photosynthesis and respiration of 
plant tissue. It is a nondispersive instrument employing a pneumatic, 
carbon-dioxide-sensitive detector, and chopped radiation. The radiation 
from a heated nichrome spiral is equally divided, passed through two sample 
tubes (experimental and control), and collected again at the detector. The 
two beams are chopped in antiphase so that the detector responds only to 
differential transmission between the two paths. The sample tubes are lined 
with highly reflecting aluminum foil and have thin, mica end-windows. 
A tube length of 100 cm was chosen to provide maximum sensitivity to changes 
in carbon dioxide from the normal air concentration of 0.03%. In the 
detector, the radiation passes through a sodium chloride front-window and 
is absorbed in a closed cavity containing pure carbon dioxide. The rear wall 
of the cavity consists of the diaphragm of a dynamic microphone, and thermal 
expansion and contraction of the gas produces a signal at the chop frequency 
(90 c.p.s.) whose amplitude is a function of the differential transmission in the 
sample tubes. The detector signal is amplified by a high-gain, selective, a-c. 
amplifier employing twin ‘‘T’’ feedback networks for critical tuning at the 
chop frequency and flat, negative feedback for stability. A separate channel 
amplifies a chopped photocell output to provide a locking signal for the 
full-wave, phase-sensitive detector circuit. The output is read on a 100 wa 
meter and provision is also made for the operation of a 10 mv potentiometer 
recorder. The phase-sensitive feature of the detector circuit provides a means 
for determining (by the direction of deflection of the output meter) whether 
the differential transmission represents an increase or a decrease in carbon di- 
oxide content of the experimental sample tube from that of the control. This 
circuit also rejects extraneous noise at other than the chop frequency. Although 
the instrument is highly selective to carbon dioxide, there is some interference 
from water vapor at the high concentrations normally present. For this 
reason, and to prevent damage to optical components, water vapor and other 
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contaminants are removed from the air stream before it enters the sample 
tubes. The system also contains an auxiliary water vapor detector. Two 
Aminco-Dunmore electric hygrometer sensing elements may be inserted 
into the experimental air stream, before and after it passes through the tissue 
chamber. These are incorporated into an a-c. resistance bridge whose 
unbalance is measured by a vacuum tube voltmeter. 

For the present application, the instrument was calibrated to measure 
addition of carbon dioxide to carbon-dioxide-free air due to respiration of the 
fungi. Two measurement ranges were provided by a step, gain control: 
0-300 p.p.m. and 0-75 p.p.m. On the more sensitive range, the instrument 
will measure changes of 1 p.p.m. carbon dioxide corresponding to a detector 
signal of about 4X10-° volts. The signal to noise ratio on this step is 
about 100 to 1. 


Results 
Growth Rate 


There was considerable variation in the growth of colonies even in the same 
series. The coefficient of correlation between age and circumference for 
all 78 colonies grown in the dark at 25°C was 0.78, which is considerably 
higher than the coefficient necessary for high significance (0.29). The re- 
gression equation between these two variables is Y = 1.50X+6.91 where X is 
age in days and FY is the expected colony circumference in centimeters. This 


line is shown on Fig. 1, which gives the growth rate in the dark at 25° C. 
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Fic. 1. Growth of 78 colonies in the dark at 25° C. 
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Temperature Response 

Colonies were grown at temperatures ranging from 23° C to 30°C. Maxi- 
mum growth occurred at 23°C. At no time was there visible growth at 
30° C. However, the mycelial transplants at 30° C were capable of growing 
when the temperature was lowered. 

Figure 2 shows the relationship between temperature and circumference 
for 108 colonies. The coefficient of correlation here was 0.89 (7.9, = 0.25). 
The regression equation is Y = —3.19X + 97.16 where X is temperature in 
degrees centigrade and Y is the expected circumference in centimeters at 
7 days. 


Light and Growth Rate 

Several series of plates were exposed to continuous light of various inten- 
sities ranging from 30 to 100 ft-c. Each series had a control plate wrapped 
in aluminum foil to keep it in darkness. In all cases the growth of the dark 
control was slightly less than the average for the plates grown in the light. 
This would indicate no light inhibition. 

It was decided to repeat an experiment of Page’s (7) in which mycelial 
transplants were placed at 1-cm intervals across the diameters of 15-cm 
Petri plates. These were illuminated from above and to one side in such a 
manner as to produce light gradients across the plates ranging from about 
30 ft-c at one side to 100 ft-c at the other. Growth across the plates was 
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Fic. 2. Growth of 7-day colonies at various temperatures. *Ten plates at 30° C 
showed no growth. 
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fairly uniform on either Czapek’s or modified White’s medium. In most 
plates no wedge effect was seen. In one plate, across which a 2.2° C tempera- 
ture gradient occurred, there was a very slight wedge effect. It is believed 
that this was entirely due to the temperature gradient. 

In all of the plates in this experiment considerable growth occurred at light 
levels in excess of 70 ft-c. Dark controls were employed. They showed the 
same type of growth pattern as did the plates exposed to the light. 


Light Level and Respiration Rate 

Still further evidence of the lack of an inhibitory light effect was found 
when respiration studies were made. When a colony of the organism was 
placed in the respiration chamber and held at 25°C the carbon dioxide 
evolution was constant whether the colony was in the dark or exposed to 
light levels as high as 250 ft-c from a 150-w reflector flood lamp. This result 
was obtained many times. However, when the temperature control apparatus 
was turned off the temperature would quickly rise to approximately 30° C 
when the same strong light was turned on. The carbon dioxide reading 
would surge rapidly and then taper off gradually but still stay slightly higher 
than it was originally. This same sequence of events could be obtained by 
keeping the plate in darkness and changing the temperature to the same value 
as when the light was used. 

It would appear that, while optimum growth occurs at 23° C, maximum 
carbon dioxide evolution occurs at a somewhat higher temperature. 


Size and Respiration Rate 

Since the organism spreads out in a circular pattern from the original 
inoculation point it would seem reasonable that the region of highest metabolic 
activity, and therefore of greatest carbon dioxide evolution, would be the 
circumference of the colony. Some carbon dioxide should be evolved from the 
central portions, especially in younger colonies. This was found to be 
generally true in experiments where a respiration reading was taken before 
and after the center of the colony was removed. This is illustrated in Table I. 

In another colony removal of the outer 30% of the area resulted in a drop 
in carbon dioxide production of 77%. 

The coefficient of correlation between carbon dioxide evolution and cir- 
cumference was found to be 0.47 (7.9, = 0.25) for 102 colonies. The regression 


TABLE I 


EFFECT ON CARBON DIOXIDE EVOLUTION OF REMOVING 
CENTRAL PORTION OF COLONY 


Colony % reduction of area % reduction of carbon dioxide 
1 35 4 
2 43 12 
3 34 30 
4 sO" 10 
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equation between these two variables is Y = 2.3X+21.9 where Y is expected 
carbon dioxide in parts per million in the 20-liter-per-hour air stream and X 
is the circumference in centimeters. 

An equation of multiple correlation is: 

Y = 2.56X,—1.71X.+30.8 

where Y is again expected carbon dioxide, X, is the circumference in centi- 
meters, and X, is the age in days. The coefficient of multiple correlation 
is R = 0.50, which is also highly significant for 102 colonies (R.o, = 0.297). 

The average production of carbon dioxide was 2.16 mg per hour for an 
average colony of 22.7 sq cm. 


Discussion 


We have been unable to find any effect of visible radiation, of illuminance 
up to 100 ft-c, on the growth and respiration of Botrytis squamosa Walker 
and must conclude that the previously reported inhibition (7) was due to 
high temperature. 

Since no inhibitory light effect could be found, planned spectral distribution 
studies were not carried out. 

In the light gradient experiments little or no wedge effect could be seen in 
the growth pattern. This result was very different from that obtained by 
Page (7). His results showed uniform growth across the dark control plate 
but in the plate exposed to the light the growth pattern showed a very pro- 
nounced wedge, widest where the light level was lowest and coming to a 
point at the center of the plate where the light level was 70 ft-c. On the 
brighter side of the plate there was no growth whatever. Since temperatures 
were not measured inside these plates, we have no real knowledge of either the 
temperature or the gradient. Later, using the same apparatus, he measured 
temperatures, with thermocouples, across a plate in which there was no 
fungus growing. <A small gradient of only 0.75° C was observed. 

Admittedly it would take a large gradient to cause such a marked decrease 
in growth across the plate. As mentioned earlier temperature gradients of 
up to 2.2° C across the plates could explain any wedgedness that occurred in 
our experiments. Page (7) implies that the temperature would have had to 
reach 40° C to stop growth. This is incorrect as 40° C is the thermal death 
point whereas growth will stop at 30° C. 

While 76,000 ergs/sec/cm? is a considerable amount of radiation it must be 
appreciated that approximately 93% of this energy is in the infrared portion 
of the spectrum and would be expected to exert only heating effects. In 
view of the high transmittance of the organism and the generally high reflec- 
tance of whitish materials it is quite probable that no more than 25%, at the 
most, of the available energy is absorbed. 

On the basis of the Bunsen—Roscoe reciprocity law one might think that 
the rather low energy levels associated with 70 ft-c of illuminance might, in 
time, have some inhibitory effect. However, the Bunsen—Roscoe law is 
meaningful for photobiological phenomena only when it is restricted to periods 
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of time so short that other kinetic and metabolic activities do not influence 
the reaction. For very low intensities given over long periods of time the 
deviations from reciprocity are appreciable. 

The respiration studies also showed no inhibitory light effect but only a 
temperature effect. 
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CULTURAL VARIATION IN MYCOSPHAERELLA FRAGARIAE! 
A. T. Botton? 


Abstract 


Mycosphaerella fragariae (Tul.) Lindau isolated from several commercial 
strawberry varieties in different localities varied in cultural characteristics. 
Each strawberry variety gave rise to a more or less distinct cultural type. 
Twenty-five cultural ty pes were recognized. Variations were also found among 
isolates from native F. virginiana in different areas. These variations included 
differences in colony color, pigment production, rate of growth, topography of 
colony, and rate of conidial production. 

Some isolates produced variants in culture on artificial media. Differences 
in stability were exhibited by different types. Variations or mutations were 
detected in two cultural types after they had passed five times through hosts 
other than those from which they were originally isolated. 

It is postulated that the possible number of distinguishable types of M. 
fragariae occurring in nature is infinite, being limited only by the possible number 
of genetic variations in the host itself. 


Introduction 


In tests to find resistance in strawberry seedlings to leaf spot caused by 
Mycosphaerella fragariae (Tul.) Lindau, many seedlings that proved resistant 
when inoculated repeatedly with mixtures of conidial suspensions from agar 
cultures of the fungus in the greenhouse were susceptible to natural infection 
in the field. It appeared likely that strains of the fungus present in nature 
were not represented in the cultures, and consequently it appeared desirable 
to study the variations among isolates of the fungus. 

This paper describes the isolation of M. fragariae from different sources and 
evaluates the different cultural characteristics of the isolates. 


Materials and Methods 


Samples of the fungus on any particular strawberry variety were obtained 
by isolating from five lesions on each of five leaves taken at 1-ft intervals in 
arow or block. To obtain single spore cultures of the fungus, a sterile medium 
of 1% glucose and 1.8% agar in distilled water was melted and cooled to 40° C. 
The conidia were introduced and the suspension was poured into sterile Petri 
dishes where the medium solidified. After the conidia germinated (about 
24 hours at 75° F) the plates were placed under the dissecting microscope, and 
single conidia picked out of the medium with a ‘‘cookie-cutter’’ and placed 
on P.D.A. slants. The cultures were compared 14 to 16 days after plating. 


1Manuscript received July 7, 1958. 

Joint contribution from the Botany and Plant Pathology Division, Science Service, Canada 
Department of Agriculture, Ottawa, Ontario (Contribution No. 1678), and the Department 
of Botany, University of Western Ontario, London, Ontario. 

2Botany and Plant Pathology Laboratory, Science Service, Canada Department of Agri- 
culture, Ottawa, Ontario. 
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Distribution of Types 

Types on Commercial Varieties 

Nine isolates obtained from commercial strawberry varieties in Quebec, 
Ontario, and Vermont in 1952 showed definite variations in macroscopic 
appearance. Type A (Fig. 2) was isolated from lesions on Senator Dunlap 
in all three areas. Types B and C were obtained from lesions on strawberry 
seedlings being propagated at Burlington, Vt.. Type F was isolated from a 
virus-free selection of Premier in Vermont. Type H was found on leaves of 
Dorsett near Montreal. Type R was obtained from a Temple Valentine cross, 
and types 5 and 7 from Sparkle and Louise respectively at Ottawa. Type E 
grew from about 2% of the single conidia of types H and 7. 

In 1953, a thorough survey was made in commercial strawberry plantations 
in Ontario, and limited surveys were made in Quebec, New York, and Michigan 
(Fig. 1). One hundred and four specimens of the disease were collected, and 
isolates made from each. In no case was more than one macroscopically 
distinct cultural type isolated from one variety. Isolations from lesions on 
Premier in nine locations in Ontario yielded identical cultures of the organism. 
Robinson, both in Michigan and at Ottawa, gave identical cultures. Twenty- 


five types were isolated, and cultures were obtained from Louisiana and 
Holland. 


Types on Wild Strawberries 


Since a large amount of variation was found among isolates from commercial 
varieties, it seemed probable that all had mutated from an original or wild 
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Fic. 1. Map showing the distribution of types of M. fragariae isolated from wild 
and commercial strawberries in Ontario, Quebec, Vermont, New York, and Michigan. 
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type that might be found on leaves of the native wild strawberry (Fragaria 
virginiana) growing in areas isolated from commercial varieties. Specimens 
of leaf spot were collected from several locations in Ontario, Quebec, and 
Michigan (Fig. 1). Isolations from these, however, yielded several macro- 
scopically distinct types. One type occurred quite consistently in widely 
separate areas. Samples were collected from 22 locations and type 4W was 
isolated from 9 of them. 


Morphology 

Cultural Characteristics 

The color of the mycelium, and subsequently that of the surface of the stroma, 
varied from white to red. The red color was due to the formation of pig- 
mented globules within the hyphae. In some cases, these globules were exuded 
onto the surface of the colony where they formed large drops of reddish- 
colored liquid. 

Most of the types produced a mixture of gray and red mycelium, and in 
these cases one or the other color was usually predominant. The ratio of 
red to gray mycelium varied among these types and gave a gradual variation 
from light-pink to deep-wine-colored colonies. Colony color remained con- 
stant when 100 monoconidial cultures of each type were made and compared. 
The sister colonies formed from single conidia were identical. 

The texture and appearance of the surface of the colonies varied con- 
siderably. Most of the types produced colonies exhibiting a fairly luxuriant 
cottony to felty surface, while a few formed surfaces which were quite powdery 
in appearance. The mealy appearance of types such as Y, 2W, 5W, and 9W 
was due to the large quantity of conidia produced. Nonsporulating types, 
such as E, K, and L’, appeared quite flat and smooth since they produced 
little aerial mycelium and no conidia. 

One of the characteristics that varied most among types was the ability 
to color the medium on which they grew. A few types did not affect the 
medium; some changed the color of the medium to deep wine and almost black; 
others caused intermediate color changes. 

Rate of growth was another factor which varied among isolates from different 
localities and varieties. Some colonies grew to an inch in diameter in 10 days, 
others were only 3 of an inch in diameter after 10 days. In most cases, isolates 
which grew most slowly produced a much greater number of conidia. 


Microscopic Characters 

All types were examined in order to observe any differences in type and size 
of mycelium; type, size, and number of spores produced; and method of 
spore production. Heavy concentrations of conidia were obtained from 
18-day-old cultures and 500 of each type were measured. The experiment 
was repeated on the next generation so that any variations within a single 
type might be observed. The results of these measurements are given in 
Table I. 
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TABLE I 


MEASUREMENTS IN MICRONS OF CONIDIA AND CONIDIOPHORES OF EIGHT 
TYPES OF Mycosphaerella fragariae IN CULTURE 











Length of conidia Diameter of conidia Diameter of conidiophores 


Type Min. Max. Min. Max. Min. Max. 
B 12 36 2.0 3.0 om 3.0 
F 16 42 3.0 3.5 2.0 3.0 
P 20 40 2.0 3.0 is 3.0 
V 22 38 2.5 3:5 1.5 3.0 
¥ 24 85 2.5 ‘5 2.0 4.0 
5W 28 58 ao a2 2.5 oa 
4W 20 42 pe 3.5 2.0 3.0 

16W 16 36 ‘a 3.5 > 3.3 





| 
| 
| 





The comparative number of conidia produced by some of the types was 
demonstrated by introducing 4 cc of distilled water into tubes containing 
18-day-old cultures and rubbing the surface carefully in an attempt to dislodge 
all conidia present. Several samples from each suspension were then mounted 
and placed under the microscope, and the: number of conidia which appeared 
in the field of the microscope under low power counted from several places 
in each mount. In all, 30 counts were made from each of the races, and the 
average of these is given in Table II. 


TABLE II 


NUMBER OF CONIDIA IN A SINGLE LOW-POWER FIELD OF THE MICROSCOPE 
CONTAINED IN SUSPENSIONS OF 18-DAY-OLD CULTURES OF SIX 
TYPES OF Mycosphaerella fragariae 


Average of 30 counts 


Type No. of conidia Type No. of conidia 
B 256 ¥ 158 
F 328 Y 1754* 
i 292 5W 1230* 





*Calculated from counts made under high power. 


Variations or Mutations 

Changes in Culture 

Changes occurred in monoconidial cultures of most types. Some types, 
however, exhibited a greater frequency of change than others. In some types, 
as many as four mutants or variants occurred out of 25 conidia planted. 
Others, such as type 5, remained stable for some time and then became quite 
unstable. For 2 years, during which time conidia were transferred seven 
times, type 5 showed no evidence of change. Of 25 conidia planted during 
the eighth transfer, 12 yielded white and nonsporulating cultures. 

Sectoring in culture was quite common in some types. These sectors 
appeared after a typical colony had become well established. That is, for 
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the first 10 or 12 days all monoconidial colonies appeared quite normal, but 
any time after this period certain of these colonies would exhibit very pro- 
nounced sectors varying in size according to the stage of development of the 
normal colony itself (Fig. 3). 


Changes within the Host 

In order to determine if variations or mutations were caused by a change in 
the variety of the host plant which the fungus contacted, types I, Y, V, and 
3W were used to inoculate plants of the varieties Robinson, Valentine, Early- 
bird, and Fragaria virginiana. The types were isolated, after symptoms were 
produced, and compared. This procedure was repeated until each type had 
infected and been reisolated from each variety five times. 

Type Y was unchanged after five infections of and reisolations from Early- 
bird or native F. virginiana. However, after being isolated from Valentine 
and Robinson the fifth time, types Y and 3W exhibited a much greater 
amount of aerial mycelium than the originals. 

Fifty monospore cultures were made from type Y after the fifth isolation, 
and none of these was identical with the original. When monospore cultures 
were made from several of these 50 cultures, however, several of the resulting 
colonies produced sectors reverting to the original. Monospore cultures 
from these sectors proved to be stable, and exhibited the original type Y 
characteristics both in growth habit and in pathogenicity. Unlike type Y, 
the changed type 3W remained stable. 

Types V and I remained unchanged throughout the experiment. 

Results of inoculation experiments showed that changes in pathogenicity 
accompanied changes in the macroscopic appearance of types Y and 3W. 
They lost their ability to infect the more resistant varieties, Premier and Fair- 
fax, but retained their ability to infect the less resistant varieties, Robinson 
and Valentine. 


Discussion 


Palchefsky and Allison (1) divided monoconidial isolates of M. fragariae 
into two groups according to cultural and substratum coloration. Those in 
which the medium was highly colored were the most numerous, but a con- 
siderable number of cultures caused only a slight coloration of the medium. 
The writer found that pigment production varied from no color to deep wine. 
Palchefsky and Allison found that none of their original isolates was stable. 
It is possible that they did not have isolates of the type 4W described in this 
paper since this was found to be very stable over a 15-month period. The 
above workers also refer to a white isolate and describe it as causing typical 
leaf spot symptoms. This isolate may be similar to types F, Y, or H. They 
do not mention a nonsporulating race occurring in nature or in culture. These 
workers state that they isolated both types of colony from two leaflets on the 
same leaf. We believe that one of these types was probably a variant of the 
other because we made many isolations in the experimental work described 
in this paper, and never isolated more than one type from a single leaf. 








940 CANADIAN JOURNAL OF BOTANY. VOL. 36, 1958 


Variation in most types of M. fragariae occurred quite readily both in culture 
and inthe host. It is quite possible that the original type is no longer existent. 
However, since most of the isolates were of the type producing abundant 
aerial mycelium and pigment, and since this type was the most stable, it is 
quite likely that the normal type had these characteristics, and that the highly 
pathogenic types producing little aerial mycelium are the result of variations 
or mutations. 

The white nonsporulating types probably arose from mutations. These 
were encountered only in culture, but is quite possible that they are formed in 
nature as well. However, because of their lack of pathogenicity they would 
not survive on the host. In culture, these did not revert to spore-producing 
types. 

If each strawberry variety grown over a period of time gives rise to a more 
or less distinct cultural type, the number of these types which could be isolated 
is limited only by the number of varieties. If this is the case, the number of 
cultural types of M. fragariae which would be formed could be very great 
because the number of genetic crosses possible in strawberry breeding is 
infinite. 

Experiments are being carried out in an attempt to evaluate variations in 
pathogenicity. 

References 
1. PaLcHErsky, J. and Atttson, C. C. Variation in pigment formation and other cultural 


characteristics of monoconidial isolates of Mycosphaerella fragariae. (Abstr.) Phyto- 
pathology, 40, 22 (1950). 
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STUDIES ON SLIME ACCUMULATIONS IN PULP 
AND PAPER MILLS 


I. SOME FUNGI ISOLATED FROM MILLS IN NEW BRUNSWICK 
AND NEWFOUNDLAND! 


D. BREWER 


Abstract 


The following fungi have been isolated from samples of slime from mills in 
New Brunswick and Newfoundland: Phialophora fastigiata, P. richardsiae, 
P. lignicola, P. alba, Truncatella ramulosa, Trichoderma lignorum, Pseudeurotium 
zonatum, Geotrichum candidum, Rhinocladiella atrovirens, Pachybasium candidum 
var. trichodermatoides, Pachybasium niveum. 


Introduction 


The accumulation of slime in pulp and paper mills has been the subject of 
numerous investigations as to the causes and the methods of control. These 
slimes are composed of fibers, debris, fungal mycelium, and bacteria in various 
proportions, and they differ in appearance and consistency. Reports of the 
organisms isolated from such slimes indicate the presence of a large number 
of fungal and bacterial species. Opinions differ widely as to the organisms 
responsible for the accumulations (1). The predominance of either bacteria 
or fungi and the species present vary from mill to mill and from location to 
location in the same miil. This report is a record of a number of fungi that 
have been isolated from slime samples obtained from mills in New Brunswick 
and Newfoundland. 


Materials and Methods 


Samples of slime were obtained from four mills in New Brunswick and 
Newfoundland. They were collected by means of sterilized metal scoops 
and were transported in sterilized bottles. Within a few days of collection, 
dilutions of these samples were made with sterile water and plated out onto 
potato dextrose agar and 2% malt agar and then incubated at room tem- 
perature. In certain instances rose bengal was added to the medium to a 
concentration of 1 part in 15,000 to limit bacterial growth. Additional 
plates were made using a medium containing O-phenyl phenol, which has 
been employed in a method for the isolation of basidiomycetes from wood 
pulp (16). 


Phialophora fastigiata (Lagerb. & Melin) Conant. 
Syn. Cadophora fastigiata Lagerb. & Melin 
This fungus was the most widespread in the mills from which slime has 
been examined. It has been isolated from the following locations in mills 
‘Manuscript received August 15, 1958. 
Contribution from the Atlantic Regional Laboratory, National Research Council of 


Canada, Halifax, Nova Scotia. 
Issued as N.R.C. No. 4923. 


Can. J. Botany, 36 (1958) 
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in New Brunswick: the secondary centricleaner (sulphite mill system), the 
sulphite stock screens, the sides of the flat screens (sulphite mill system), and 
the kraft tailing trough. Samples of slime from the following locations in mills 
in Newfoundland have also yielded this organism: the machine wire pit, the 
broke sump, the head box, and the sulphite seal pit. 

The first report of this species showed it to be widely distributed on pine 
and spruce timber (9). It is also common on pulp, in white water, and 
occasionally in fresh water (11, 14). An unnamed fungus described by 
Kress et al. (8) in the United States is considered by Lagerberg et al. (9) as 
identical with Phialophora fastigiata. Atwell (2) isolated this fungus from 
stained sapwood of white spruce, white pine, jack pine, and Douglas fir in 
Canada. 

Melin and Nannfeldt (11) stated that their isolates were quite uniform 
except for slight variations in color and numbers of conidiophores. In the 
present studies, the isolates showed marked variation in cultural appearance. 
The variation was manifest in the amount of aerial mycelium, the number 
of conidiophores, and the pigmentation of the medium. When grown on 
malt agar, the pigmentation developed in the medium varied from a slight 
brownish-black to an intense black coloration. The extent of the diffusion 
of the pigment into the medium also varied considerably amongst the isolates. 
The aerial mycelium was profuse in some of the isolates and almost completely 
suppressed in others. Isolates from the same sample of slime sometimes 
differed considerably in cultural appearance and some were quite prone to 
sectoring. This tendency to produce sectors was usually more pronounced 
when cultured on malt agar than when growing on potato dextrose agar, and 
these sectors differed from the parent culture in the pigmentation of the medi- 
um and the amount of aerial mycelium. 

The spore sizes and the size and appearance of the phialides of the different 
isolates agreed quite closely with those of the original description. 


Phialophora richardsiae (Nannf.) Conant. 

Syn. Cadophora richardsiae Nannf. 

Cadophora brunnescens Davidson 

This organism has been isolated from the machine wire pit and the broke 
sump in a Newfoundland mill, and the groundwood riffler box in a New 
Brunswick mill. 

Melin and Nannfeldt (11) described a species associated with wood pulp 
in the United States, Cadophora richardsiae, the description of which was 
almost identical with that of C. brunnescens, later described by Davidson (7) 
from timber in the United States, except for the absence of the initial hyaline 
spores. Van Beyma agreed with Davidson's suggestion that they were the 
same species (5). 

The cultures of this organism isolated in the present work were extremely 
uniform in all respects. The hyaline, elongate spores were quite prominent 
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in the early stages of growth, but soon the production was solely of the sub- 
globose brown spores. 


Phialophora alba van Beyma (5) 

This is the first report of the isolation of this fungus from pulp mill slime 
and it has been obtained only from the export sulphite seal pit in a mill in 
Newfoundland. 

This fungus was isolated when the medium included O-phenyl phenol, 
which inhibited the growth of most of the other fungi present in the sample. 


Phialophora lignicola (Nannf.) Goidanich 

Syn. Cadophora lignicola (Nannf.) van Beyma 

Lecythophora lignicola Nannf. 

In the present studies this species has been isolated only once from the 
secondary centricleaner accepted stock line in a mill in New Brunswick. 

The original description of this species was based on isolations made from 
pulp and white water (11). Pehrson (12) reported that this fungus was the 
most commonly occurring and probably the cause of slime growth in a Swedish 
mill. However, in the present sample it did not appear to be very prominent 
in the flora. 


Truncatella ramulosa (van Beyma) Steyaert 

Syn. Pestalotia ramulosa van Beyma 

The slime from which this species was isolated was obtained from the kraft 
tailing trough of a mill in New Brunswick. 

The spore appearance and measurements differed only slightly from the 
descriptions of van Beyma (3) and Steyaert (18) and were as follows: the 
spores were triseptate, with the middle two cells being brown and the two 
end cells hyaline and smaller than the colored cells. The lengths of the 
spores ranged from 21 to 23 and the widths at the central septum were 
from 5.6 to 7. The lengths of the colored cells were from 14 to 15.5 wu and 
the setae were from 12.6 to 24.5y long. Usually there was only one seta 
per spore, but occasionally two did occur, their lengths being from 12.6 to 
24.5. The number of branches of the setae varied from 1 to 4. 


Trichoderma lignorum Thode 

This species has been isolated from only the kraft tailing trough of a mill 
in New Brunswick. 

Robak (14) reported this fungus present in practically all the samples of 
slime he examined from Norwegian mills. 


Pseudeurotium zonatum van Beyma (4) 

This is another species that was isolated only after the addition of O-phenyl 
phenol to the medium and has been obtained from one source only, the export 
sulphite seal pit of a mill in Newfoundland. This is the first report of this 
species in mill slime. 
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Geotrichum candidum Link 
Syn. Oospora lactis (Fres.) Sacc. 
Oidium lactis Fres. 

Samples of slime from the secondary centricleaner of the accepted stock 
line and the sulphite stock screens of one mill and the sulphite flat screens 
of another mill in New Brunswick have yielded this organism. 

This fungus has been reported previously from a board mill in England 
(13) and Melin and Nannfeldt have shown its presence in wood pulp (11). 
Malm reported Oospora lactis from slime in a Swedish mill (10). 

The spores are produced by the segmentation of hyphal tips and are cylind- 
ric with truncate ends. Spore sizes are quite variable, lying within the range 
7-15 X 4p, with an average of 12 X 4yu. This is relatively large for this 
species, though Melin (11) has stated that G. candidum occurring in ground- 
wood pulp includes several strains which differ morphologically and Car- 
michael (6) has stated that the spore size range of this species is 3-50 K 2-8 y, 
commonly 6-12 X 3-6. 


Rhinocladiella atrovirens Nannf. 

This species was isolated from a slime accumulating in the groundwood 
riffler box in a mill in New Brunswick. 

Dilution plates from this sample of slime showed that this organism was 
the predominant fungus in the flora. Only occasionally did a colony of any 
other fungus occur on the dilution plates. 

The appearance in culture on malt agar and the morphological characters 
agreed with the original description (11). 


Pachybasium candidum (Sacc.) Peyr. var. trichodermatoides Peyr. (17) (Figs. 1 
and 2) 

This organism was isolated from slime from the export sulphite seal pit 
of a mill in Newfoundland. 

In culture on malt agar this fungus initially covered the plate with scant 
growth at a rapid rate. Sporulating areas developed as scattered white 
tufts of aerial mycelium and phialophores. The phialophores arose as 
branches of the aerial mycelium and were erect, septate, and much branched. 
The short branches bearing the phialides very commonly arose oppositely. 
The phialides measured 4-54 X 2.5-3y. The spores were ovate, hyaline, 
2.5-3 u X 2-2.5 and were produced successively from the phialides. Spores 
accumulated at mouth of phialides, with those from adjacent phialides com- 
monly accumulating into large masses. 


Pachybasium niveum Rostr. (15) (Figs. 3 to 5) 

Samples of slime from the following locations have yielded this species: 
export sulphite seal pit in Newfoundland, kraft tailing trough in New Bruns- 
wick. 

In pure culture on malt agar, an abundant growth of white aerial mycelium 
was produced, with a tendency to a zonated appearance. The phialophores 
arose from the aerial mycelium and were erect, septate, branched, with a 
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Fics. 1 and 2. Pachybasium candidum var. trichodermatoides. Fic. 1. Spores. X 
1750. Fic. 2. Portion of phialophore. 1750. 

Fics. 3 to 5. Pachybasium niveum. Fic. 3. Portion of phialophore showing addi- 
tional branching of the side branches. X1750. Fic. 4. Spores. 1750. Fic. 5. 
Portion of phialophore showing simple type of branching. 1750. 
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central sterile axis. The side branches were variable in length, 5-18 yu, and 
were occasionally further branched. The phialides occurred only on the 
branches of the phialophores and were globose inflated in the middle. The 
phialides measured 7-8 X 3y, with the neck being up to 3.5y in length 
and the distance from point of attachment to the inflated portion varying 
from almost nil to 2u. The spores were globose, hyaline, 2 in diameter 
and were produced successively from the phialides, accumulating into masses 
which cover the branches of the phialophores. 
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The present investigation covers only the North American species of Rumex 
isses subgenus Rumex (Lapathum) section Avxillares. A review was made of all 
the previous taxonomical and cytological work done in this group. All the 
species of the section Axillares were morphologically studied and their natural 
distribution plotted on maps. The distributional data were derived from 
about 3000 herbarium specimens gathered from various herbaria in the United 
States and Canada. Chromosome numbers of 17 taxa of the section Avxillares 
were determined. The three subsections were found to comprise a polyploid 


n of series, the monotypic subsection Venosi with 2n = 40, R. verticillatus of the 
iba subsection Verticillati with 2n = 60, and all but two of the species studied in the 
lean subsection Salicifolit with 2n = 20; the two exceptions were R. mexicanus 
and R. utahensis, both with 2n = 40. Meiosis was studied in the species of the 
He subsection Salicifolii only. Both the diploid and the tetraploid species showed 
idv essentially normal meiotic behavior. Pollen fertility was also very high in all 
<i the species. A number of intra- and inter-specific hybridizations were made 
between the taxa in the subsection Salicifolii, involving both the diploid and the 
tetraploid species. The resulting diploid (diploid X diploid), triploid (diploid X< 
tetraploid), and tetraploid (tetraploid X tetraploid) F, hybrids were both 
pulp morphologically and cytologically studied. Morphologically almost all the 
diploid and tetraploid hybrids were intermediate between the two parents. 
logy, The triploid hybrids showed more similarity to the tetraploid species involved 
in the cross. Meiosis in all the diploid hybrids was essentially normal with 10 
Cen- bivalents. However, there was a significant decrease in chiasma frequency as 
ara- compared with the parent species. This was postulated to be due to cryptic 
? structural hybridity. There were three different categories of pollen fertility, 
Cen- ranging from low to very high, which were not correlated with any meiotic 
entr. irregularities. All the diploid hybrids were fertile and set abundant seeds. 
; Meiosis in the triploid hybrids was very irregular with mostly 10 bivalents and 
him- 10 univalents at meti iphase I. Anaphases were also irregular, resulting in 
igar- numerous micronuclei. All the triploid hybrids were sterile and set only a few 
hoek undeveloped seeds. Meiosis in the tetraploid hybrid studied was also irregular 
with mostly 9 bivalents and 22 univalents. It was thus postulated that both the 
tetraploid species are allotetraploids with one genome in common between them 
ates, and that this genome is essentially the same one shared by the diploid species so 
far cytologically studied. The tetraploid hybrids were completely sterile and did 
ntrol not set any seed. From the cytogenetic data, the diploid species studied were 
shown to be very closely interrelated. However, no taxonomic revision was 
ches undertaken owing to lack of more complete data involvi ing all the species com- 
56- prising the group. 
44, . 
I, Introduction 
ulp. . 
o a. Historical Background 
; The genus Rumex consists of some 250 species which are world-wide in 
ker, distribution. Campdera (8) divided the genus into two sections: Lapathum 
ngal and Acetosa. Meisner (56) separated some of the species from Campdera’s 
-56 Acetosa into a new section Acetosella. Rechinger (61) elevated these three 


sections to subgenera. The section Platypodium, which had formerly been 
177, included in Lapathum, was also given subgeneric status by Live (44) and 


Rechinger (65). So, most recent classifications recognize four subgenera based 
Ono- 
bot. 1Manuscript received July 2, 1958. 

Contribution from I’Institut Botanique de l'Université de Montréal, 4101 Sherbrooke St. 
E., Montreal 36, Que. 

2Present address: Indian Agricultural Research Institute, New Delhi, India. 


Can. J. Botany, 36 (1958) 
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on distinct morphological characteristics as well as on differences in the size 
and basic number of chromosomes. These subgenera are distinguished on the 
following characteristics: 


Rumex (= Lapathum, cf. 50). Plants annual or perennial, hermaphroditic; 
leaf bases cuneate, rotundate, or cordate, never sagittate or hastate; valves 
variable with or without grains. Chromosomes small, x = 10, 2 from 20 to 
200. 

Acetosella (Meisn.) Rech. f. Plants perennial, dioecious; leaf bases hastate 
or sagittate; valves not larger than twice the size of the nutlet, without 
grains. Chromosomes medium in size, x = 7, 2n = 14, 28, 42, and 56. 

Acetosa (Campd.) Rech. f. Plants perennial or annual, dioecious or herma- 
phroditic; leaf bases hastate or sagittate; valves larger without grains or with 
minute grains. Chromosomes larger, x = 4, 5, 7, 8,9, and 10, 2” varies from 
8 and 9 to 40. 

Platypodium (Willd.) Léve. Plants annual or rarely perennial, herma- 
phroditic; leaves small, ovate or lanceolate, valves small. Chromosomes large, 
x = 8, 2n = 16. 

Of the four subgenera, Acetosella and Platypodium have not been further 
subdivided. Acetosella consists of five species whereas Platypodium is mono- 
typic. Acetosa, which is the most variable group of the genus, has recently 
been subdivided into numerous sections and subsections (43, 50, 63, 65). 

he subgenus Rumex was divided by Rechinger (61) into the sections 
Simplices (= Rumex) and Axillares, which are distinguished by the growth 
habit of their constituent species. The members of Rumex are characterized 
by erect stems without axillary shoots, whereas those of Avxillares, as the name 
implies, have erect, ascending, or procumbent stems with numerous axillary 
shoots. 

The present work deals only with the North American species of the section 
Axillares. Although the section has its most important center of development 
and its main area of distribution in North America (61), species belonging to it 
do exist in other parts of the world, e.g., R. argenticus Rech. f., R. chrysocarpus 
Mor., R. cuneifolius Campd., R. patagonicus Rech. f., and R. andicus Rech. f. 
in South America; R. lanceolatus Thunb., R. spathulatus Thunb., and R. 
rhodesius Rech. f. in South Africa; R. ruwenzoriensis Chiov. in Central Africa; 
R. Browntt Campd. in Australia; R. giganteus Ait. and R. albescens Hildeb. 
in the Hawaiian Islands; and R. sibiricus Hultén and R. yungningensis Sam. 
in Eastern Asia (61, 65). Rechinger (61) contends that the above-mentioned 
species outside America, with the exception of R. sibiricus, are ancient lines of 
evolution, whereas the American species are in an active state of development, 
“able to occupy new land during alterations in distribution of land and 
water that took place in recent geological periods, and still able to invade and 
inhabit regions deprived by man of their original vegetation”’. 

The most recent comprehensive treatment on the North American species of 
Rumex is that by Rechinger (61). It seems advisable, however, to summarize 
the taxonomical steps taken by different authors prior to Rechinger’s work, 
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the revisions of the latter’s classification by different authors after him, and the 
ensuing confusion in the conception of some of the taxa today. Only the 
species of the section A xillares will be taken into consideration in this connection. 

The oldest species of the Axillares group is R. verticillatus (Linnaeus (41)). 
This taxon and R. venosus (Pursh (60)) are the only two species in this group 
which are sufficiently distinct to remain identifiable to the present day without 
reclassification. Weinmann (91) described the Californian species R. 
salicifolius. This name was used collectively by taxonomists for most of the 
species incorporated by Rechinger (61) in the subsection Salicifolit (5, 11, 
21, 25, 37, 52, 58, 51, 73, 82, 89,90). In 1824 Bigelow (4) named R. pallidus, 
a species with distinct morphological characteristics growing on the eastern 
coast. Wood (88) described another distinct species from Indiana, viz. 
R. altissimus. Meisner (56) described three new species: R. mexicanus and 
R. Berlandieri from Mexico, and R. floridanus from Florida. R. Berlandieri 
was placed as a synonym of R. chrysocarpus Moris by Rechinger (62) after he 
compared an authentic specimen of R. chrysocarpus from de Candolle’s 
herbarium with that of Meisner’s. Furthermore, Meisner misinterpreted 
Wood’s R. altissimus as Linnaeus’ R. Britannica and R. Britannica var. poly- 
gonifolius Loudon. 

Torrey (81) and Ledebour (37) each described a variety of the salicifolius 
complex: R. salicifolius var. denticulatus Torr. from California, a form with 
grainless denticulate valves, and R. salicifolius var. angustifolius Ledeb. 
Both, as will be shown later, were reclassified by later workers. Trelease (82) 
used the name salicifolius in a collective sense to include several taxa recognized 
as distinct today. He recognized the difference in mature forms but from his 
experience with the similarity of immature forms and the poor geographical 
delimitations he did not think it advisable to separate them into species. 
Trelease also confused R. floridanus with R. chrysocarpus. Small (71, 72) 
described three new species: R. spiralis from Texas, R. fascicularis from Florida, 
and R. Langlosii from Louisiana. The latter is a redescription of R. chryso- 
carpus due probably to Trelease’s misinterpretation. Greene (22, 23) described 
three new species: R. lacustris, an aquatic form from California, R. ellipticus, 
a form very similar to R. altissimus but without grains, from New Mexico, 
and R. hesperius from Washington. Jepson (33) described R. salicifolius var. 
montigenitus, a form from Sierra Nevada with no grains or rarely with one. 
In 1926, Danser (13), working strictly on introduced cultivated plants of 
“R. salicifolius’’ growing in Botanical Gardens in Europe, distinguished two 
subspecies: ssp. triangulivalvis and ssp. angustivalvis, and three varieties: 
trigranis, unigranis, and nudivalvis. Hultén (28) described the new species, 
R. sibiricus, from Kamtchatka. Plants now recognized as belonging to this 
species, growing in Alaska and the Yukon, were previously included in R. 
salicifolius. 

Rechinger (61) in a thorough study of the North American Rumex made 
numerous taxonomic changes. He elevated R. salicifolius Weinm. ssp. 
triangulivalvis Danser to a specific level with the name R. triangulivalvis 






































950 CANADIAN JOURNAL OF BOTANY. VOL. 36, 1958 


(Dans.) Rech. f. This name was meant to embrace plants of the central 
northwestern States and Canada considered by others as R. mexicanus (6, 7, 12, 
18, 20, 26, 53, 66, 67, 76, 79, 80,92). R. mexicanus proper is found in Mexico 
and extends as far north as New Mexico where it meets with R. triangulivalvis. 
Although the morphological differences between these two taxa are slight, it 
will be shown in a later chapter that the separation was fully justified from the 
cytological point of view. Rechinger also recognized R. salicifolius ssp. 
angustivalvis Dans. var. unigranis Dans. as synonymous with R. salicifolius 
Weinm. proper and for the first time limited the latter name to only those 
plants which fitted the original description. He raised Torrey’s R. salicifolius 
var. denticulatus to the level of a species but because the name denticulatus 
could not be used owing to older homonyms by Campdera and C. Koch, 
Rechinger (61) gave it the name R. californicus Rech. f. He also separated 
R. crassus, R. transitorius, and R. utahensis as distinct species, all of which 
had been previously included into R. salicifolius or R. mexicanus. His work 
was based solely on information gathered from herbarium specimens without 
the aid of field observations or cytological study. The tentativeness of such a 
classification was recognized by him as will be apparent from his own remarks: 
“R. spiralis will remain separated. R. altissimus and R. ellipticus may well be 
united. R. lacustris will probably remain a separate entity but it may be 
that it could be connected with R. hesperius. I should not be astonished if 
R. crassus were a diploid or multiploid race of R. salicifolius. These two 
species, and perhaps R. californicus as a grainless parallel race of the latter 
with denticulate valves, could eventually be united. R. pallidus and R. 
sibiricus should be united. It remains doubtful whether R. transitorius has 
to be united with R. salicifolius-crassus, R. sibiricus-pallidus, or with R. 
mexicanus-triangulivalvis because of its intermediate position. R. Berlandieri 
will better remain separated. R. mexicanus and R. triangulivalvis may be 
united with R. utahensis as a grainless mountain form. On the other hand 
R. utahensis resembles in some of its forms R. californicus; both are grainless 
and both seem to meet in the Californian mountains and then not to be 
distinguished with certainty’’. 

Many recent workers accepted Rechinger’s classification (2, 24, 15, 34, 35, 
59, 69, 77). Others, however, have modified the concept of various taxa, but 
again strictly from morphological rather than any experimental evidence. 
Abrams (1) placed R. transitorius and R. crassus as synonyms of R. salicifolius. 
He also made R. lacustris, R. salicifolius var. montigenitus, R. californicus, 
and the Pacific Coast plants of R. triangulivalvis synonymous with R. salici- 
folius var. denticulatus. Hultén (29) placed Ledebour’s R. salicifolius var. 
angustivalvis as a synonym of R. transitorius. He also stated that the northern 
plants which Rechinger had identified as R. pallidus were actually specimens of 
R. sibiricus and R. transitorius. Howell (27) made R. crassus into a variety, 
R. salicifolius Weinm. var. crassus (Rech. f.) J. T. Howell; R. transitorius into 
a form, R. salicifolius Weinm. f. transitorius (Rech. f.) J. T. Howell; and 
described a new entity: R. salicifolius Weinm. f. ecallosus J. T. Howell for 
plants with grainless valves. The latter is actually synonymous with R. 
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californicus Rech. f. Both Fernald (18) and Gleason (20) included Rechinger’s 
R. triangulivalvis in R. mexicanus. Lepage (38), however, made R. trianguli- 
valvis into a variety, R. mexicanus Meisn. var. triangulivalvis (Danser) Lepage, 
on the grounds that the morphological differences were insufficient to warrant 
specific status for R. triangulivalvis. Lepage (39) also described a new species: 
R. subarcticus from James Bay, plants somewhat resembling R. pallidus, 
but grainless. 

Previous to the present investigation, cytological work in this complex of 
species was very fragmentary. Fink (19) studied the embryology of R. 
verticillatus and found the haploid number to be approximately 24. In the 
present work the diploid number for this species is found to be 60. Kihara 
and Ono (36) and Jaretzky (30) studied the chromosome number of “R. 
salicifolius’”’ and found it to be 2n = 20. Since their plants were derived from 
Botanical Gardens in Europe and no description of the plants used was given, 
their plants may have been any one of the species in the subsection Salicifoliz, 
but, most likely, R. triangulivalvis. Jensen (31, 32) reported the chromosome 
number of R. pallidus as 2n = 16 from meiotic preparations. He observed 
numerous irregularities and concluded a hybrid origin for the species. As will 
be shown later, the chromosome number of R. pallidus is 2n = 20 and Jensen’s 
inability to arrive at the correct number was probably due to the irregularity 
in the meiotic divisions of his material. Recently Skottsberg (70) has reported 
the chromosome numbers of two extra-American species of the Avillares 
section, R. albescens Hildeb. with 2n = 36, and R. giganteus Ait. with 2m = ca. 
54, ca. 56. Both these species are found in the Hawaiian Islands. 

According to Rechinger (61), whose work will be followed in the present 
discussion for the taxonomic distinction of the material used, the North Ameri- 
can species of the section Avxillares total some 20 species. These have been 
divided into three subsections by Rechinger (61) according to distinct morpho- 
logical differences: (1) The subsection Venosi Rech. f. consists of the only 
species R. venosus, which is characterized by grainless valves more than 
20 mm wide. (2) The subsection Verticillati Rech. f. consists of three species: 
R. verticillatus L., R. floridanus Meisn., and R. fascicularis Small. All three 
species have rigid pedicels, 2.5 to 5 times the length of the fruit with valves 
less than 15mm long. (3) The subsection Salicifolii Rech. f. contains the bulk 
of the species, which are characterized by valves not more than 15 mm long 
and by pedicels at most twice as long as the fruit. The species making up this 
subsection are: R. spiralis Small, R. altissimus Wood, R. ellipticus Greene, 
R. triangulivalvis (Dans.) Rech. f., R. mexicanus Meisn., R. chrysocarpus 
Moris (= Berlandieri), R. lacustris Greene, R. hesperius Greene, R. californicus 
Rech. f., R. salicifolius Weinm., R. utahensis Rech. f., R. crassus Rech. f., 
R. pallidus Bigel., R. transitorius Rech. f., R. sibiricus Hultén, with the addition 
of the recently described species R. subarcticus Lepage. 


b. Scope of the Present Investigation 
In view of the disagreement in opinion in regard to the taxonomic status of 
and the interrelationships between the different taxa of the Avxillares section, 
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it was felt that this group offered an ideal material for a thorough investigation 
from a cytogenetical, taxonomical, and distributional point of view, especially 
since little work had been done on its cytology. 

The present works endeavors to make a contribution towards the clarifica- 
tion of some of the confusion in the interrelationships of the members of the 
Axillares group. Distributional and morphological data for the species have 
been assembled after examination of some 3000 herbarium specimens from 
different parts of North America. Chromosome numbers of all available 
species were determined. Meiotic divisions were also studied in most of the 
species. A number of interspecific crosses have been made and the chromo- 
some behavior at meiosis in the F; generation has been studied. In every 
diploid hybrid, seeds of the F; generation were tested and the percentage of 
germination was scored. By incorporating this cytogenetic information with 
the morphological and distributional data, it is hoped that a clearer picture 
of the interrelationship between these taxa will emerge. 


II. Material and Methods 
a. Material 


The plants used in the present investigation were raised from seed that had 
been obtained either as seed collections or from herbarium specimens. Taxo- 
nomic identifications were based on the descriptions by Rechinger (61) 
irrespective of the name given by the collector. Wherever possible, collec- 
tions from several localities were studied for a parucular species. A list with 
detailed information on the origin of all the material used is included in the 
original thesis by Sarkar (68). Herbarium specimens of all the plants used 
in the experiments and the artificially produced hybrids are preserved in 
l’Herbier Marie-Victorin, Institut Botanique, Université de Montréal, 
Montréal. 


b. Methods 
1. Cytological Techniques 


Somatic chromosome numbers were determined in microtome sections of 
root tips obtained either from seeds germinating in petri dishes or from potted 
plants. Root tips for chromosome counting were fixed in Navashin- 
Karpechenko’s fluid and for chromosome morphology in Levitsky’s 8:2 
(cf. 40, 42), and the m-butyl alcohol method was followed in making paraffin 
blocks. Microtome sections were cut at 12 uw. After deparaffinization, the 
slides were kept in a mordant solution of 1% aqueous chromic acid overnight, 
then thoroughly washed in tap water and stained according to the iodine — 
gentian violet method (57). However, an aqueous solution of iodine and 
potassium iodide was used instead of an alcoholic one (78). 

The study of meiosis was limited to pollen mother cells. Flower buds were 
fixed in modified Carnoy’s solution (absolute alcohol : chloroform : glacial acetic 
acid: :6:3:1). After 24 hours or more, the pollen mother cells were stained by 
Belling’s (3) iron acetocarmine method. In order to make the mount permanent 
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the cover slip was separated from the slide by immersing in 95% alcohol. 
The cover slip and slide were then reassembled by mounting in euparal. 

Drawings of mitotic and meiotic chromosomes were made, with the aid of a 
camera lucida, at table level, using a 120X oil immersion objective and a 
15X eyepiece from Zeiss. 

In evaluating the pollen fertility, the pollen grains were stained in aceto- 
carmine-glycerine (1:1). Over 1000 grains have been counted per specimen 
and the grains taking up a deep stain were considered as fertile in contrast to 
the shrivelled or unstained ones which were considered sterile. The pollen 
size has been measured from at least 100 fertile grains with the help of a micro- 
meter scale at a magnification of X600. 


2. Artificial Hybridization 

Species of the section Avxillares are monoecious with the same inflorescence 
bearing both male and female flowers. In order to cross two plants, all the 
male flowers in an inflorescence of the plant used as the female parent were 
removed at an early stage of development and the inflorescence was bagged 
together with that of another plant used as the male parent. Seeds developed 
in both inflorescences, but in one by self-fertilization while in the other by 
cross-fertilization only. Wherever possible, the species with the more distinc- 
tive characters was used as the male parent in order to be able to check, from 
the appearance of the F,, whether hybridization had taken place or not. The 
method proved highly successful in every interspecific hybridization attempted. 

Since at least facultative agamospermy has been reported from other sub- 
genera of Rumex (42, 45) and related genera (16, 17), inflorescences of all the 
species studied in the present investigation were also individually bagged 
after removing the male flowers. No seed developed in any of these 
emasculated inflorescenses. It therefore seems that parthenogenetic seed 
development does not take place in these species, and as pseudogamy is 
unknown from other groups of Polygonaceae it most probably is also absent 
in this section. 


III, Chromosome Numbers 


Somatic chromosome numbers were determined for the species listed in 
Table I. The size and morphology of the somatic chromosomes were also 
studied to determine whether or not there was any appreciable difference 
among the species. Unfortunately, no significant difference in chromosome 
size or morphology could be detected, all the chromosomes having median or 
submedian centromere and no satellites or secondary constrictions. The 
species with the smallest chromosomes was R. venosus, the size ranging from 
0.85-1.27 uw, and the species with the largest chromosomes was R. verticillatus, 
the size ranging from 1.27—1.86 uw. For the rest of the species the chromosome 
size fell between these measurements. Table I lists the chromosome numbers 
determined for each species from different localities. The present author’s 
acquisition number is given in the first column. Camera lucida drawings of 
the somatic chromosomes of each species are shown in Figs. 1-15. 
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TABLE I 
CHROMOSOME NUMBERS IN SPECIES OF Rumex SECTION Axillares 
Species Locality 2m number 

R. venosus 

No. 18 Lethbridge, Alta. 40 

No. 34 Kindersley, Sask. 40 

No. 72 Grassy Lakes, Alta. 40 
R. verticillatus 

No. 54 Carleton Co., Ont. 60 

No. 58 St. Jean Co., P.Q. 60 
R. triangulivalvis 

No. 23 Morris, Man. 20 

No. 24 Brandon, Man. 20 

No. 37 Bonneclare R., Ont. 20 

No. 73 Ottawa, Ont. 20 

No. 74 Ottawa, Ont. 20 

No. 181 Montreal, P.Q. 20 

No. 182 Montreal, P.Q. 20 
R. triangulivalvis var. 

oreolapathum 

No. 125 Laramie Co., Wyoming 20 
R. mexicanus 

No. 58 Coahuila, Mexico 40 
R. altissimus 

No. 79 Gosper Co., Nebraska 20 

No. 112 Clay Co., Indiana 20 
R. spiralis 

No. 87 Val Verde Co., Texas 20 

No. 89 Karnes Co., Texas 20 
R. pallidus 

No. 4 Seed exchange, Montreal 20 

No. 132 Anse au Faulon, P.Q. 20 

No. 157 Booth Bay, Maine 20 
R. transitorius 

No. 8 Seed exchange, Vancouver, B.C. 20 
R. transitorius var. monotylos 

No. 5 Carmel, California 20 
R. californicus 

No. 56 Tiberon, California 20 
R. salicifolius 

No. 63 Olipco Co., California 20 
R. utahensis 

No. 60 Washoe Co., Nevada 40 
R. crassus 

No. 38 Douglas Co., California 20 

No. 55 Bolinas Beach, California 20 

No. 77 Ventura Co., California 20 
R. hes perius 

No. 118 Seattle, Washington 20 
R. sibiricus 

No. 1 Dawson, Yukon Terr. 20 
R. subarcticus 

No. 131 Hudson’s Bay, P.Q. 20 

No. 177 James Bay, P.Q. 20 

No. 178 James Bay, P.Q. 20 
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Fics. ‘1-15. Somatic metaphase plates of Rumex sect. Axillares. Magnification 
<1650. Fic. 1. R. venosus, 2n = 40. Fic. 2. R. verticillatus, 2n = 60. Fic. 3. 
R. altissimus, 2n = 20. Fic. 4. R. spiralis, 2n = 20. Fic. 5. R. pallidus, 2n = 20. 
Fic. 6. R. transitorius, 2n = 20. Fic. 7. R. californicus, 2n = 20. Fic. 8 R. 
salicifolius, 2n = 20. Fic. 9. R. hesperius, 2n = 20. Fic. 10. R. crassus, 2n = 20. 
Fic. 11. R. sibiricus, 2n = 20. Fic. 12. R. subarcticus, 2n = 20. Fic. 13. R. 
triangulivalvis, 2n = 20. Fic. 14. R. mexicanus, 2n = 40. Fic. 15. R. utahensis, 
2n = 40. 


IV. Morphology and Distribution 


All the species of Rumex section A xillares have been studied morphologically 
in the present investigation. An attempt has also been made to determine 
their areas of distribution in North America, by plotting on maps the localities 
given on herbarium specimens from a wide range of sources. No distributional 
data can be entirely complete, but since specimens have been gathered from 
almost all the major herbaria of North America and a number of other scattered 
sources, the present data may be considered as fairly representative of the 
present knowledge of the natural distribution of the species concerned. Each 
dot on the map represents a herbarium specimen and complete data on each 
are listed by Sarkar (68). 
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Fic. 16. Distribution area of Rumex venosus. 
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Of the three subsections, Venosi, Verticillati, and Salicifolit, the first two 
are distinct from the point of view of the external morphology and habitat. 
The subsection Venosi contains only one species, R. venosus, which has 40 
somatic chromosomes, and is characterized by valves more than twice the size 
of those of the other species of Avxillares. It is restricted almost entirely to 
sandy localities. Its area of distribution is shown in Fig. 16. 

The subsection Verticillati consists of three species, namely, R. verticillatus, 
R. floridanus, and R. fascicularis. Of these only R. verticillatus has been 
cytologically studied and found to have 60 somatic chromosomes. The 
members of this subsection are distinguished from the other two subsections 
by the comparatively much longer pedicels of the fruiting perigonia. They 
also have similar habitats, always growing in swampy areas. R. verticillatus 
is found along the Atlantic coast of eastern North America and aiso in the 
valleys of the Mississippi River, Hudson River, and St. Lawrence River. 
R. floridanus is confined entirely to the Atlantic coast extending as far south as 
the Mississippi delta. R. fascicularis has an extremely limited distribution in 
the swamps of eastern Florida. The areas of distribution of these species 
are shown in Figs. 17 and 18. 

The remaining subsection, Salicifolii, contains the bulk of the species, 
Of the 16 members of this group, 13 have been grown in experimental plots 
and critically studied both cytologically and morphologically, whereas the 
remaining three, namely, R. chrysocarpus, R. lacustris, and R. ellipticus, have 
been studied only from herbarium specimens. The cytological data for these 
three are lacking and there will be no further mention of them except to show 
their natural distribution (Figs. 20, 21, 24). Morphologically the members of 
the subsection Salicifolii form a rather homogeneous group and, except for 
R. mexicanus and R. utahensis, which are tetraploids with 2n = 40, all are 
diploids with 2x = 20 chromosomes. Species distinction in this subsection 
is based mainly on small differences in the characteristics of the fruiting 
perigonia and some characters of the vegetative parts. However, there are 
quite sharp distinctions in the distributional pattern of these taxa. Only two, 
namely, R. triangulivalvis and R. altissimus, are widely distributed, the 
former having an almost uninterrupted distribution throughout the continent 
while the latter ranges from the Atlantic coast westward halfway across the 
United States. All the rest of the species are relatively localized in small 
areas either near the east coast, or near the west coast, or in Mexico and the 
southernmost States, or in the subarctic northern regions of the continent. 

R. triangulivalvis (2n = 20) has been studied from diverse localities. It is 
a tall erect plant with linear-lanceolate leaves and with valves having three 
medium-sized, equal grains. Only one collection from Wyoming, growing at 
an altitude of 8000 ft, is a little smaller in all characteristics and it approxi- 
mates the description of the montane variety oreolapathum Rech. f. The 
habitat of R. triangulivalvis is extremely varied, but it is found mostly as a 
common weed in ditches, at roadsides, and other waste places. Its area of 
distribution (Fig. 19) overlaps that of R. pallidus and R. altissimus in the east 
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Fic. 17. Distribution area of Rumex verticillatus. 
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Fic. 18. Distribution area of Rumex fascicularis (rings) and Rumex floridanus (dots). 





960 CANADIAN JOURNAL OF BOTANY. VOL. 36, 1958 























Fic. 19. Distribution area of Rumex triangulivalvis (dots) and Rumex mexicanus (rings). 
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and R. mexicanus, R. utahensis, R. californicus, and R. transitorius in the west. 
It is isolated from R. mexicanus and R. utahensis, which are both tetraploids, 
by aid of these differences in chromosome number, whereas it is conceivable 
that it is capable of gene interchange with the other species with which it is 
sympatric, perhaps forming a bridge between the eastern and western species, 
as will be shown from the results of artificial hybridization. 

The distribution of R. mexicanus (Fig. 19) is mainly in Mexico with a few 
scattered localities in New Mexico where it meets with R. triangulivalvis. 
The two species are morphologically very similar and R. triangulivalvis has 
been included by most authors in R. mexicanus. The latter can, however, be 
distinguished from the former by the slightly larger valves, smaller leaves, 
less vigorous growth, and very red stems. Although R. triangulivalvis is 
found at high altitudes in New Mexico, as is R. mexicanus, the barrier of 
chromosome number should be sufficient to keep them separate. Hybridiza- 
tion experiments, closer described below, show that they cannot be as closely 
related as their external morphology indicates, and that they certainly are to 
be regarded as distinct species. 

Like R. triangulivalvis, R. altissimus has a varied habitat ranging from open 
prairie, roadside ditches, and riverside swamps, to as high an altitude as 
7000 ft in Wyoming. In its eastern limit it approaches the area of R. pallidus 
but in most likelihood it never comes into direct contact with the latter as 
R. pallidus grows exclusively on sandy or gravelly shorelines. However, it 
does grow sympatrically with R. triangulivalvis in the eastern United States 
and hybridization could be expected to take place although no evidence has 
been found to verify its occurrence. The distribution of R. altissimus is 
shown in Fig. 20. Morphologically R. altissimus can be distinguished from 
all the other species of the Salicifolii by its tall erect habit, relatively very 
large, ovate-lanceolate, flexible leaves, and rather large valves with one grain 
and sometimes also a rudimentary one. 

R. spiralis does not bear too close a resemblance to any other species of this 
group. It is the only species with distinctively lanceolate leaves and has the 
largest valves in the Salicifolii. It is found in the southernmost tip of Texas 
(Fig. 21) and appears to be a rather rare plant. An interesting observation 
may here be made. Plants of this species were grown from two seed samples 
originating in Val Verde Co., and Karnes Co., in Texas. While the specimens 
from Karnes Co. were normal and produced both female and male flowers, 
the ones from Val Verde Co., throughout three flowering seasons in the course 
of three successive years, produced only female flowers, and fruiting perigonia 
developed only when the plants were set out in the field where open pollination 
could take place. In all other respects, however, the plants from the two 
localities were identical in appearance. 

The only exclusively eastern species is R. pallidus. It is restricted in its 
distribution to the seashores of New England, eastern Quebec, and the Gaspé 
peninsula, with a few scattered localities in Newfoundland and along the shores 
of the Great Lakes (Fig. 22). Morphologically it is distinguished mainly by 
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Fic. 20. 


Distribution area of Rumex altissimus (dots) and Rumex chrysocar pus (rings). 
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Fic. 21. Distribution area of Rumex spiralis (dots) and Rumex ellipticus (rings). 
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Distribution area of Rumex pallidus (dots) and Rumex transitorius (rings). 
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three large grains almost covering the valves and by the fact that the branches 
of the panicle are almost at right angles to the main axis of the inflorescence. 
The only species that may come into contact with it in nature is R. trianguli- 
valvis, but as yet no natural hybridization between the two has been reported. 

The western species studied are R. transitorius, R. californicus, R. salicifolius, 
R. crassus, R. hesperius, and R. utahensis. R. transitorius rather resembles 
R. pallidus of the east coast but has smaller leaves and three unequal grains on 
the valves. A marked morphological characteristic of R. transitorius is its 
leafy inflorescence. It is generally found along sandy beaches, although in 
some instances it is found farther inland. Its distribution extends along the 
Pacific coast from Alaska to California (Fig. 22). It has a one-grained variety 
named monotylos Rech. f. with smaller leaves and less leafy inflorescence. 
R. transitorius comes into contact with R. triangulivalvis, R. hesperius, and 
R. crassus. However, morphologically it is quite distinct from these species. 

The next three species, R. salicifolius, R. californicus, and R. utahensis, 
are morphologically rather close to each other. The first two are, however, 
diploids (2n = 20), whereas R. utahensis is a tetraploid (2n = 40). R. 
salicifolius grows almost exclusively in southern California with a few scattered 
localities in Arizona and Mexico (Fig. 23). Because of its extremely southern 
distribution it is isolated from most of the other species. The only two species 
which may come into contact with it are R. crassus in two localities along the 
Californian coast and, perhaps, R. californicus in one locality in the southern- 
most tip of California. The latter, however, grows there at 7000 ft and no 
localities reported for R. salicifolius in this region approximates this height. 
R. salicifolius is an ascending-erect plant and its fruiting perigonia are extremely 
loosely arranged on the remote branches of the inflorescence, giving it a rather 
distinctive appearance. The valves are small and a large grain almost 
completely covers one of them. 

R. californicus is distinguished from R. salicifolius by its rather decumbent 
habit, relatively more compact inflorescence, and grainless valves. Its main 
area of distribution is in north central California with some scattered localities 
in Oregon and Wyoming (Fig. 23). Its habitat preference appears to be moist 
sandy or gravelly localities. Although not strictly a montane plant, quite a 
number of specimens of R. californicus have been collected at some elevation, 
the highest being 7000 ft in southern California. The localities in Wyoming 
coincide with some of those of R. triangulivalvis, especially var. oreolapathum, 
and it is quite conceivable that some hybridization could take place here 
between the two. 

R. utahensis is a slightly smaller plant than either R. salicifolius or R. 
californicus. It is erect in growth habit with a very compact, small panicle 
and small grainless valves. It is a high montane plant and has been found 
at an altitude as high as 11,000 ft. Its area extends in the states of California, 
Nevada, Idaho, Utah, Montana, Wyoming, and Colorado (Fig. 24). There is 
also one collection listed from the Yukon and another from northern Manitoba. 
Because of its chromosome number it is well isolated from the other species 
with which it is sympatric. 
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24. 


Distribution area of Rumex utahensis (dots) and Rumex lacustris (rings). 
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Fic. 25. Distribution area of Rumex hesperius (rings) and Rumex crassus (dots). 
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Fic. 26. Distribution area of Rumex sibiricus (dots) and Rumex subarcticus (rings). 
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R. crassus is a prostrate plant with broad ovate leaves, which are thick and 
leathery in texture and have a shiny upper surface. It has one large grain on 
one valve. Its appearance is sufficiently distinct to separate it from the other 
species of Salicifolii. Furthermore, its area of distribution and habitat pre- 
ference are also very distinctive, being confined exclusively to the sandy or 
rocky shore of the Pacific from Oregon to California (Fig. 25). 

R. hesperius has been collected from only one localized area in Washington 
(Fig. 25), where it grows along ditches and in bottomlands. It is a small plant 
with large broad leaves which are somewhat warty in appearance. The 
panicle is compact and there is only one small grain on one valve. Its 
appearance is also quite distinct from the other species. 

The two northern species are R. sibiricus and R. subarcticus. R. sibiricus, a 
well-established species along riversides in Alaska and the Yukon, is a small 
plant whose vegetative growth consists of a rosette of long narrow leaves. 
Late in the season erect branches bearing the inflorescence arise. Owing to 
its extreme northern distribution it may be considered well isolated from the 
other species. Although localities for R. transitorius are reported in Alaska, 
they are always separated by considerable distances from those of R. sibiricus. 
There is also a difference in habitat preference, R. transitorius being a seaside 
plant, whereas R. sibiricus is found farther inland (Fig. 26). 

R. subarcticus is a recently described species (Lepage (39)) collected from 
several localities in northern Quebec (Fig. 26). As far as can be determined, 
it is the only species growing in this area and from its morphological appearance 
warrants specific status. The plant is completely prostrate but does not have 
the rosette type of vegetative growth as seen in R. sibiricus. The leaves are 
long and narrow and are markedly crenulate along the entire edge, giving it a 
very distinctive appearance. The author has examined and grown specimens 
from this region among which were plants with grainless valves, with small 
grains on the valves, and with three large grains. Although Lepage (39) 
describes the species as grainless or with rudimentary grains, it seems advisable, 
for the time being at any rate, to include the specimens with three large grains 
in this species since, except for the presence or absence of grains, no morphologi- 
cal difference is evident between these plants, and since their areas of 
distribution are also identical. 

In Table II detailed morphological data of all the Salicifolii species studied 
are given. 


V. Artificial Hybridization 


a. Diploid Hybrids 

All of the 15 artificially produced diploid hybrid combinations are very 
vigorous in growth and are generally intermediate between the parents in 
respect to the morphological characters. In all but two cases the F; hybrids 
produced seed as abundantly as either of the two parents concerned. Of the 
two exceptions, one (R. sibiricus X subarcticus) has not yet flowered, while the 
other (R. transitorius var. monotylos X altissimus) showed a marked reduction 
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in the number of fruit on the mature panicle. In the following pages a few 
significant morphological characteristics of the hybrids are described. In most 
cases the valves of the parents and the F, hybrids are drawn to scale. The 
diagrammatic figure to the right of each valve represents a cross section of the 
fruiting perigonium, showing the number of grains on the valves and their 
comparative size. 

1. R. triangulivalvis (No. 74) X R. triangulivalvis v. oreolapathum (No. 125) 

Fourteen F, plants were grown to maturity. The only difference between 
the two parents is in their size and the F; plants could therefore easily pass for 
one or the other of the parent species. Figure 27 shows the valves of the 
parents and the hybrid. 
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Fics. 27-29. Valves of Rumex species and their hybrids. Magnification X5. Fic. 27. 
a, Rumex triangulivalvis; b, R. triangulivalvis X R. triangulivalvis var. oreophilus; c, R. 
triangulivalvis var. oreophilus. F1G.28. a, Rumex triangulivalvis; b, R.triangulivalvis X R. 
altissimus; c, R. altissimus. Fic. 29. a, Rumex triangulivalvis; b, R. triangulivalvis K R. 
transitorius var. monotylos; c, R. transitorius var. monotylos. 
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2. R. triangulivalvis (No. 74) X R. altissimus (No. 79) 

Seven F, hybrids were grown. These plarts are erect with broadly lanceo- 
late leaves and compact inflorescence. In appearance the hybrids bear more 
resemblance to the male parent. The valves are intermediate between the 
two parents in size but have the three medium grains of R. triangulivalvis 
(Fig. 28). 


3. R. triangulivalvis (No. 74) X R. transitorius v. monotylos (No. 57) 

Twenty F, hybrids were grown to maturity. The plants bear more resem- 
blance to the male parent, exhibiting the same ascending growth habit and the 
very crowded inflorescence. However, the valves are intermediate in size and 
have three unequal grains (Fig. 29). 
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Fics. 30-32. Valves of Rumex species and their hybrids. Magnification X5. Fic. 30. 
a, R. triangulivalvis var. oreophilus; b, R. triangulivalvis var. oreophilus X R. crassus; 
c, R. crassus. Fic. 31. a, R. californicus; b, R. californicus K R. triangulivalvis; c, R. 
triangulivalvis. FiG. 32. a, R. californicus; b, R. californicus X R. transitorius var. 
monotylos; c, R. transitorius var. monotylos. 
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4. R. triangulivalvis v. oreolapathum (No. 125) X R. crassus (No. 77) 

All the eight F, plants grown have decumbent stems, whereas R. crassus is 
prostrate and R. triangulivalvis var. oreolapathum is ascending. The leaves of 
the hybrids are elliptic-lanceolate and rather thick and leathery, resembling 
those of the male parent, R. crassus. The inflorescence is aiso leafy as in that 
species. The number of grains in the fruit are three as in R. triangulivalvis 
var. oreolapathum but are much larger and unequal in size (Fig. 30). 


5. R. californicus (No. 56) X R. triangulivalvis (No. 74) 

Sixteen F, plants were grown to maturity. The plants are erect, with rather 
remote branching in the inflorescence and loosely arranged fruiting perigonia. 
The valves bear more resemblance to R. triangulivalvis than to R. californicus, 
having three medium grains (Fig. 31). 


6. R. californicus (No. 56) X R. transitorius v. monotylos (No. 57) 

Eighteen F; plants were grown to maturity. They are decumbent-ascending 
like either of the parents. The branches of the inflorescence are remote as in 
R. californicus but the fruiting perigonia are as crowded as in R. transitorius 
var. monotylos. Three different kinds of valves could be found on the same 
panicle, e.g., with just one large grain, or with one large and one small grain, 
or with two large grains (Fig. 32). 


7. R. californicus (No. 56) X R. crassus (No. 77) 


Twelve F, plants were grown to maturity. The hybrids bear more 
resemblance to R. crassus in having thick, leathery leaves, a leafy inflorescence, 
and valves with one large grain (Fig. 33). The hybrids are intermediate 
between the two parents in habit. 


8. R. californicus (No. 56) X R. pallidus (No. 132) 

Six F, plants were grown to maturity. In habit the plants are inter- 
mediate between the two parents. The branches of the panicle are almost 
at right angles to the main axis as in R. pallidus, but remote from one another 
as in R. californicus. The valves have three unequal grains (Fig. 34). 


9. R. transitorius v. monotylos (No. 57) X R. salicifolius (No. 63) 

Fourteen F; plants were grown to maturity. They are ascending in habit, 
with remote branching of the inflorescence and loosely arranged fruiting peri- 
gonia as in R. salicifolius. The valves have only one grain as do those of both 
the parents (Fig. 35). 


10. R. transitorius v. monotylos (No. 57) X R. altissimus (No. 112) 

Four F, plants were grown to maturity. The plants are decumbent- 
ascending in habit as is R. transitorius but have the loose branching inflorescence 
as in R. altissimus. These proved to be the only diploid hybrids in which 
there is a marked reduction in the number of developed seed as compared with 
the parents. The valves are intermediate in size with one or two unequal 
grains (Fig. 36). 
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11. R. transitorius v. monotylos (No. 57) X R. transitorius (No. 8) 

The main difference between the two taxa is in the valves. R. transitorius 
proper has three equal grains whereas the var. monotylos has only one large one. 
All the four F; plants grown have three unequal grains on the valves as do those 
of the main species (Fig. 37). 


12. R. salicifolius (No. 63) X R. pallidus (No. 132) 

Twelve F, hybrids were grown. The plants are ascending-erect like both 
the parents, but resemble R. salicifolius in the remote branching of the inflores- 
cence. The valves are intermediate in size and have three unequal grains 
(Fig. 38). 

13. R. pallidus (No. 132) X R. altissimus (No. 112) 

Two F, plants were grown. The plants are erect and bear more resemblance 
to R. altissimus than to R. pallidus in the shape of the leaves. The valves 
are intermediate in size and have three medium-sized ‘grains (Fig. 39). | 





D 


t] b 

35 
Fics. 33-35. Valves ofjRumex species and their hybrids. Magnification X5. Fic. 33. 
a, R. californicus; b, R. californicus X R. crassus; c, R. crassus. Fic. 34. a, R. cali- 
fornicus; b, R. californicus X R. pallidus; c, R. pallidus. Fic. 35. a, R. transitorius var. 
monotylos; b, R. transitorius var. monotylos X R. salicifolius; c, R. salicifolius. 
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14. R. crassus (No. 77) X R. altissimus (No. 112) 


Four F; plants were grown. The plants bear more resemblance to R. 
crassus in their almost prostrate growth habit. The shape of the leaves is 
intermediate between those of the parents but in texture they are thick and 
leathery like those of R. crassus. The valves are intermediate in size with 
one or two unequal grains (Fig. 40). 


15. R. sibiricus (No. 1) X R. subarcticus (No. 131) 

At the time of the writing the two F; plants had not yet flowered. However, 
the vegetative growth consists of a rosette of leaves like that of R. sibiricus, 
but the leaves are markedly crenulate all along the edge as in R. subarcticus. 
The plants appear to be healthy and vigorous but are late in flowering as is 
R. sibiricus. 





Fics. 36-38. Valves of Rumex species and their hybrids. Magnification X5. Fic. 36. 
a, R. transitorius var. monotylos; b, R. transitorius var. monotylos X R. altissimus; c, R. 
altissimus. FiG.37. a, R. transitorius var. monotylos; b, R. transitorius var. monotylos X 
R. transitorius; c, R. transitorius. FG. 38. a, R. salicifolius; b, R. salicifolius K R. 
pallidus; c, R. pallidus. 
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b. Triploid Hybrids 

The triploid hybrids were made by crossing either of the two tetraploid 
species, viz., R. mexicanus and R. utahensis, with one of the diploid species. 
The tetraploid species could be used with equal facility either as the female or 
as the male parent. The triploids generally bear more resemblance to which- 
ever tetraploid parent was used in the cross. Since the tetraploids contributed 
twice the number of chromosomes, their characters might be expected to 
predominate in the offspring. However, the valves are generally intermediate 
between the two parents. All the triploid hybrids are very vigorous and 
flowered earlier than the diploid hybrids. However, they are completely 
sterile as could be expected from their chromosome make-up. After the 
flowering period most of the female flowers wither and fall off, leaving the 





4) 


Fics. 39-41. Valves of Rumex species and their hybrids. Magnification X5. Fic. 39. 
a, R. pallidus; b, R. pallidus X R. altissimus; c, R. altissimus. Fic. 40. a, R. crassus; 
b, R. crassus X R. altissimus; c, R. altissimus. Fic. 41. a, R. mexicanus; b, R. mexi- 
canus XR. triangulivalvis; c, R. triangulivalvis. 
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stem of the inflorescence bare. In all cases, however, a very small number of 
fruiting perigonia develop from which the characteristics of the hybrid valves 
could be observed and drawn. In no case do these fruits contain developed 
seed. The seeds are shrivelled and completely empty. 


1. R. mexicanus (No. 58) X R. triangulivalvis (No. 74) 

Ten F, plants were grown. Since the difference between R. mexicanus and 
R. triangulivalvis is mainly in size, the hybrids show no distinctive characters. 
The valves are intermediate in size (Fig. 41). 

2. R. mexicanus (No. 58) X R. transitorius v. monotylos (No. 57). 

Eight F, plants were grown to maturity. They bear more resemblance to 
R. transitorius in being slightly ascending. In most other characters, however, 
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Fics. 42-44. Valves of Rumex species and their hybrids. Magnification X5. Fic. 42. 
a, R. mexicanus; b, R. mexicanus X R. transitorius var. monotylos; c, R. transitorius var. 
monotylos. FiG.43. a, R. mexicanus; b, R. mexicanus X R. californicus; c, R. californicus. 
Fic. 44. a, R. mexicanus; b, R. mexicanus X R. pallidus; c, R. pallidus. 
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they are closer to R. mexicanus. The few valves are intermediate between 
the two parents, with three unequal grains (Fig. 42). 


3. R. mexicanus (No. 58) X R. californicus (No. 56) 

Six F,; hybrids were grown. They are slightly ascending, like the diploid 
parent, R. californicus. In all other characters, however, they bear more 
resemblance to R. mexicanus. The valves are intermediate in size but have 
three equal grains as in R. mexicanus (Fig. 43). 


4. R. mexicanus (No. 58) X R. pallidus (No. 132) 

Three F, plants were grown to maturity. The hybrids bear more resem- 
blance to R. mexicanus than to R. pallidus. The few valves which developed 
on the plants are intermediate in size with three equal grains as in R. mexicanus 
(Fig. 44). 
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Fics. 45-47. Valves of Rumex species and their hybrids. Magnification X5. Fic. 45. 
a, R. altissimus; b, R. altissimus X R. mexicanus; c. R. mexicanus. Fic. 46. a, R. 
utahensis; b, R. utahensis X R. triangulivalvis var. oreophilus; c, R. triangulivalvis var. 
oreophilus. Fic. 47. a, R. salicifolius; b, R. salicifolius X R. utahensis; c. R. utahensis. 
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5. R. altissimus (No. 112) & R. mexicanus (No. 58) 

In appearance the twelve F, plants bear very little resemblance to R. 
altissimus. However, the few valves that developed are intermediate between 
the two species (Fig. 45) but have three grains as in R. mexicanus. 


6. R. utahensis (No. 60) X R. triangulivalvis v. oreolapathum (No. 125) 

Six F, plants were grown to maturity. More fruiting perigonia developed 
on the inflorescences of these plants than on any of the other triploids, but, as 
may be expected, all the seeds in the fruit are undeveloped. The valves are 
intermediate but with three small grains as in R. triangulivalvis v. oreolapathum 
(Fig. 46). 


7. R. salicifolius (No. 63) XK R. utahensis (No. 60) 

Twelve F, plants were grown to maturity. The hybrids show the loose 
panicle characteristic of R. salicifolius, while otherwise they resemble R. 
utahensis. The valves are intermediate with one grain which is smaller than 
that of R. salicifolius (Fig. 47). 

8. R. californicus (No. 56) K R. utahensis (No. 60) 

Four F,; plants were grown. They exhibit the remote branching of the 
panicle characteristic of R. californicus but resemble R. utahensis in other 
characters. The valves are grainless as in both parents (Fig. 48). 





49 


Fics. 48-49. Valves of Rumex species and their hybrids. Magnification X5. Fic. 48. 
a, R. californicus; b, R. californicus X R. utahensis; c, R. utahensis. Fic. 49. a, R. 
utahensis; b, R. utahensis 9 X R. mexicanus &; c, R. mexicanus 2 X R. utahensis 3; 
d, R. mexicanus. 
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c. Tetraploid Hybrids 

The two tetraploid species, R. mexicanus and R. utahensis, were crossed in 
both ways. In general, the F,; plants are intermediate in morphological 
characters with slightly more resemblance to the maternal parent. All the 
plants are completely sterile in spite of having the same number of chromo- 
somes as both the parents. The few fruits that developed do not contain any 
developed seed. Figure 49 shows the valves of the parents as well as those 
of the two F, hybrids. 


VI. Meiosis and Pollen Fertility 


a. Species of Rumex Subsection Salicifolii 


Meiosis was studied in 13 species and two varieties of the subsection Salici- 


foliit. The resulting data are presented in the following two tables (Tables 


III and IV). It may be seen from these tables that in every species studied, 
chromosome pairing at metaphase I was almost complete (Fig. 50). However, 
very few species were entirely free from a small number of univalents per cell 
(Figs. 51 and 52). Owing to poor staining of the chromosomes during prophase, 
this stage could not be properly studied. It is, therefore, not possible to say 
whether the occurrence of univalents at metaphase I was due to non-pairing at 
an earlier stage or not. The data on the type of bivalents, derived froma study 
of only PMC’s showing complete pairing of chromosomes, given in Table IV, 
show that ring bivalents were most prevalent and that the incidence of rod 
bivalents was almost in every case limited to one or two. It is possible that 
these rod bivalents separated sooner than the ring bivalents and that the 
apparent univalents were really precociously separated bivalents. Whatever 
may be the cause, the univalents seemed to go normally to either of the poles 
during anaphase I (Fig. 53), since no micronuclei were observed in any cells. 
Anaphase II, wherever studied, was also found to be normal (Fig. 54). 

Chromosome pairing in the two tetraploid species was found to be complete 
and no multivalents or univalents were observed (Fig. 55). Anaphase I 
was also found to be normal (Fig. 56). 

It may be seen from Table V that the pollen fertility in all the species was 
quite high. R. crassus, with the lowest percentage of pollen fertility (86.88%), 
had the highest number of univalents per cell (0.78). On the other hand, 
R. spiralis, with a pollen fertility of 87.97%, had a comparatively low number 
of univalents per cell (0.20). Thus it seems, on the basis of the present 
evidence, that there can be no correlation between the prevalence of univalents 
and the degree of pollen sterility. 

In regard to the size of the pollen grains, measurements were made in all 
the diploid as well as the two tetraploid species. It was found that the diploid 
species had pollen grains ranging from 20 to 27 uw in diameter with an average 
of 23.5 uw, whereas pollen grains in R. mexicanus and R. utahensis ranged from 
22 to 30 w in diameter with an average of 27 uw. This was to be expected since 
polyploids usually show an increase in pollen size in relation to allied diploids. 
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TABLE III 


VOL, 36, 1958 


MEIOSIS IN SPECIES OF Rumex SUBSECTION Salicifolii 













Species and 


No. of cells 


Bivalents per cell 


Univalents per cell 











author’s No. counted Range Av. Range Av 
(a) In diploid species 

R. triangulivalvis 73 173 9-10 9.71 0-2 0.28 
74 201 9-10 9.35 0-2 0.04 
181 89 8-10 9.66 0-4 0.33 

182 111 10 10 0 0 

v. oreolapathum 125 88 10 10 0 0 
R. altissimus 79 110 9-10 9.72 0-2 0.27 

112 152 10 10 0 0 
R. spiralis 89 98 8-10 9.79 0-4 0.20 
R. pallidus 132 137 9-10 9.92 0-2 0.07 

R. transitorius 8 149 10 10 0 0 

v. monotylos 57 101 10 10 0 0 
R. sacvicifolius 63 112 9-10 9.82 0-2 0.17 
R. californicus 56 90 8-10 9.27 0-4 0.72 
R. crassus 77 294 8-10 9.21 0-4 0.78 

R. hesperius 118 107 10 10 0 0 

R. sibiricus 1 101 10 10 0 0 
R. subarcticus 131 113 9-10 9.91 0-2 0.08 
171 107 9-10 9.81 Q-2 0.18 

(b) In tetraploid species 
R. mexicanus 58 109 20 20 0 0 
R. utahensis 60 169 20 20 0 0 
TABLE IV 
TYPE OF BIVALENTS IN SPECIES OF Rumex SUBSECTION Salicifolii 








Species and 


Ring bivalents 


Rod bivalents 











author’s No. Range Av. Range Av. ) 
_ } 
(a) In diploid species 
R. triangulivalvis 73 7-10 8.46 0-3 1.46 
74 7-10 8.17 0-3 1.83 
181 7-10 8.42 0-3 ? 32 
182 8- 9 8.57 1-2 1.42 
v.oreolapathum 125 7-9 8.33 1-3 1.66 
R. altissimus 79 7-10 8.45 0-3 1.54 
112 8- 9 8.66 1-2 RS 
R. spiralis 89 6-9 1.30 1-4 2.62 
R. pallidus 132 8-10 8.56 1-2 1.42 
R. transitorius 8 9-10 9.50 0-1 0.50 
v. monotylos 57 8-10 9.06 0-2 1.00 
R. salicifolius 63 8-10 8.50 0-2 1.50 
R. californicus 56 7-10 8.81 0-3 a 
R. crassus 77 8-10 9.07 0-2 1.00 
R. hesperius 118 7-9 7.92 1-3 2.00 
R. sibiricus 1 8-10 8.05 0-2 1.50 
R. subarcticus 131 8-10 8.81 0-2 1.18 
177 7-9 8.00 1-3 2.00 
(6) In tetraploid species 

R. mexicanus 58 14-19 16.25 1-6 4.25 
R. utahensis 60 15-19 17.42 1-5 2.05 
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Fics. 50-56. Meiosis in Rumex sect. Axillares. Magnification 1650. Fic. 50. 
Metaphase I in R. altissimus with 1011. Fic. 51. Metaphase [ in R. crassus with 911 
+2; Fic.52. Late metaphase I in R. spiralis with 811 + 41. Fic. 53. Anaphase IT in 
R. sibiricus. Fic. 54. Anaphase II in R. hesperius. Fic. 55. Metaphase I in R. 
mexicanus with 20;;. Fic. 56. Anaphase I in R. utahensts. 
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TABLE V 


POLLEN FERTILITY IN SPECIES OF Rumex SUBSECTION Salicifolii 














Species and 
author’s No. 


Total counted 
(a) In diploid species 


% fertility 





R. triangulivalvis 73 1061 97.64 
74 1170 98.54 
181 1103 90.66 
182 1219 98.68 
v. oreolapathum 125 1426 97.26 
R. altissimus 79 1021 97.46 
112 1046 99 24 
R. spiralis 89 3872 87.96 
R. pallidus 132 1157 97.40 
R. transitorius 8 1142 95.27 
v. monotylos 57 1169 94.86 
R. salicifolius 63 1085 97.64 
R. californicus 56 1007 95.82 
R. crassus 77 1266 86.88 
R. hesperius 118 1099 94.44 
R. sibiricus 1 1114 98.20 
R. subarcticus 131 1142 97.19 
177 1061 90.00 

(b) In tetraploid species 
R. mexicanus 58 1929 93.03 
R. utahensis 60 1134 92.68 








b. Diploid Hybrids 

In the 14 diploid hybrids in which meiosis was studied, the metaphase I 
showed almost as complete pairing of chromosomes as in the parental species 
(Fig. 57). The incidence of univalents was not any greater than in the parents 
themselves (Fig. 58). Anaphase I and II were also regular (Figs. 59-60). 
The meiotic data of all the diploid hybrids are given in Tables VI and VII, 
while Table VIII shows their percentage of pollen fertility. 


TABLE VI 


MEIOSIS IN DIPLOID HYBRIDS 








Bivalents per cell Univalents per cell 


No. of cells — 


Hybrid counted Range Av. Range Av. 
R. trt. X R. trs. v. or. 99 10 10 0 0 
R. tri. X R. alti. 117 9-10 9.40 0-4 0.59 
R. tri. X R. tran. v. mono. 166 10 10 0 0 
R. tri. v. or. * R. cras. 154 9-10 9.74 0-2 0.25 
R. cali. K R. ive. 115 9-10 9.73 0-2 0.26 
R. cali. X R. tran. v. mono. 135 10 10 0 0 
R. cali. X R. cras. 112 8-10 9.46 0-4 0.53 
R. cali. X R. pall. 111 9-10 9.45 0-2 0.54 
R. tran. v. mono. X R. sali. 112 9-10 9.82 0-2 0.17 
R. tran. v. mono. X R. alti. 115 9-10 eis 0-2 0.26 
R. tran. v. mono. X R. tran. 108 9-10 9.90 0-2 0.09 
R. sali. X R. pall. 113 9-10 9.73 0-2 0.26 
R. pall. & R. alti. 117 9-10 9.82 0-2 0.17 
R. cras. X R. alts. 103 4 0.58 


8-10 9.41 0— 








| 
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TABLE VII 


TYPE OF BIVALENTS IN DIPLOID HYBRIDS 


























Ring bivalents Rod bivalents 

Hybrid Range Av. Range Av. 
R. trt. X R. irt. v. or. 7-9 8.09 1-3 1.90 
R. tri. X R. alti. 3-6 4.46 4-7 5.53 
R. tri. X R. tran. v. mono. 6-9 8.47 1-4 1.32 
R. tri. v. or. X R. cras. 6-9 8.24 1-4 1.73 
R. cali. X R. tri. 4-7 5.38 3-6 4.61 
R. cali. X R. tran. v. mono. 5-7 6.40 3-5 3.59 
R. cali. X R. cras. 4-7 5.33 3-6 4.66 
R. cali. X R. pall. 4-6 4.74 4-6 Siee 
R. tran. v. mono. X R. sali. 3-6 4.30 +-7 5.69 
R. tran. v. mono. X R. alti. 3-6 4.07 4—7 >. 92 
R. tran. v. mono. X R. tran. 4-7 5.93 3-6 4.06 
R. sali. X R. pall. 4-6 5.18 4-6 4.81 
R. pall. X R. alti. 3-6 4.84 7 3.415 
R. cras. X R. alti. 3-7 4.99 57 5.00 

TABLE VIII 
POLLEN FERTILITY IN DIPLOID HYBRIDS 
Hybrid Total counted % fertility 

R. triangulivalvis X R. triangulivalvis v. oreolapathum 1036 52.31 
R. triangulivalvis & R. altissimus 1119 95.71 
R. triangulivalvis X R. transitorius v. monotylos 1287 97.74 
R. triangulivalvis v. oreolapathum X R. crassus 1174 59.74 
R. californicus X R. triangulivalvis 1088 97 33 
R. californicus X R. transitorius v. monotylos 1031 49.56 
A californicus x R. crassus 969 45.61 
R. californicus X R. pallidus 1099 82.89 
R. transitorius v. monotylos X R. salicifolius 1215 76.29 
R. transitorius v. monotylos X R. altissimus 1100 85.33 
R. transitorius v. monotylos K R. transitorius 1070 96.26 
R. salicifolius X R. pallidus 1140 82.19 
R. pallidus X R. altissimus 1120 73.39 


R. crassus X R. altissimus 1215 76.46 





From the three Tables VI, VII, and VIII it may be seen that although meiosis 
was essentially regular in the diploid hybrids, in about half the number of 
crosses there were noticeable reductions in pollen fertility as compared with 
the parent species. It can also be noted that except in R. triangulivalvis X 
R. triangulivalvis var. oreolapathum, R. triangulivalvis K R. transitorius var. 
monotylos, and R. triangulivalvis var. oreolapathum X R. crassus, the proportion 
of rod bivalents was far greater than that in the parent species. However, 
there is no distinct correlation between the degree of chromosome pairing or 
the chiasma frequency on the one hand and the degree of pollen fertility on the 
other. It must also be noted in this connection that, in spite of the decrease 
in pollen fertility in some cases, all but one (XR. transitorius var. monotylos X 
R. altissimus) of the diploid hybrids set seed abundantly and the percentage 
of germination of the randomly selected seeds in all cases was very high 


(Table IX). 
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Fics. 57-65. Meiosis in hybrids of Rumex sect. Axillares; 57-60: Diploid hybrids; 
61-65: Triploid hybrids. Magnification 1650. Fic. 57. R. triangulivalvis & R. 
transitorius var. monotylos, metaphase I with 1011. Fic. 58. R. californicus K R 
crassus, polar view of metaphase I with 81; + 41. Fic. 59. R. californicus & R. trans 
torius var. monotylos, anaphase I. Fic. 60. R. triangulivalvis var. oreophilus X R. 
crassus, anaphase II. FiG.61. R. mexicanus X R. transitorius var. monotylos, metaphase 
I with 977 + li1rn + 91. FIG. 62. R. mexicanus X R. triangulivalvis, metaphase I with 
10:11 + 10;. Fic. 63. R. salicifolius & R. utahensis, metaphase 1 with 5;; + Sy11 4+ 51. 
Fic. 64. R. mexicanus X R. californicus, metaphase I with 77; + 3111 + 71. Fic. 65. 
R. altissimus X R. mexicanus, metaphase I with 81; + litt + liv + 71. 
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TABLE IX 


GERMINATION TEST OF F, SEED 


Hybrid No. of seed % germination 
R. triangulivalvis X R. triangulivalvis v. oreolapathum 50 100 
R. triangulivalvis K R. altissimus 50 94 
R. triangulivalvis X R. transitorius v. monotylos 50 100 
R. triangulivalvis v. oreolapathum X R. crassus 50 98 
R. californicus X R. triangulivalvis 50 96 
Xk. californicus X R. transitorius v. monotylos 50 100 
R. californicus XX R. crassus 50 100 
R. californicus X R. pallidus 50 96 
RX. transitorius v. monotylos & R. salicifolius 50 94 
R. transitorius v. monotylos * R. altissimus 50 100 
R. salicifolius X R. pallidus 50 98 
R. pallidus X R. altissimus 50 94 
R. crassus X R. altissimus 50 94 


It seems that the low pollen fertility in these hybrids, wherever present, is 
caused by something other than lack of chromosome pairing or any irregularity 
in meiosis. The general decrease of chiasma frequency might indicate the 
presence of small structural differences among the chromosomes of most of 
the species. However, such structural differences, if present, do not prevent 
chromosomes from pairing in interspecific hybrids owing to sufficient homo- 
logous sections between corresponding chromosomes to form at least one 


chiasma. 


c. Triploid and Tetraploid Hybrids 

Considerable difficulty was encountered in studying the meiotic configura- 
tions in the triploid and the tetraploid hybrids due to clumping of chromosomes. 
The meiotic data of these hybrids are presented in Table X. It was found that 
in almost all the triploid hybrids studied, there were on the average about 9 
bivalents, 1 trivalent, and 9 univalents per cell (Fig. 61). Thus in almost all 
cases more than 20 chromosomes took part in some association, the rest being 
left as univalents. Figure 62 shows a cell with 10 bivalents and 10 univalents 


TABLE X 


MEIOSIS IN TRIPLOID AND TETRAPLOID HYBRIDS 


No. of II's per cell I's per cell III's per cell IV's per cell 


Hybrid counted Range Av. Range Av. Range Av. Range Av. 


In triploid hybrids 


R. mex. X R. tran. v. mono 51 7-12 9.17 5-16 9.64 0-2 0.66 0 0 
R. mex. X R, cali 72 10 7.50 6-20 10.75 04 1.41 0 0 
R. mex. X R. pall 70 6-11 9.15 5-12 7.91 0-4 1.24 0 0 
R. mex. X R. int 66 7-12 9.63 5-16 9.54 0-3 0.39 0 0 
R. alti. & R. mex 60 5-11 7.95 3-16 8.11 0-5 1.95 0-1 0.03 
R. utah. X R. tri. v. or. 59 7-11 9.22 2-12 7.59 0-3 1.32 0 0 
R. sali. X R. utah. 50 2-11 7.56 2-11 6.84 0-8 2.68 0 0 
R. cali. K R. utah 50 3-10 7.36 6-16 9.94 0-5 1.78 0 0 
(b) In tetraploid hybrid 
R. utah. K R. mex 59 1-12 8.13 13-38 23.57 0-1 0.05 0 0 








988 CANADIAN JOURNAL OF BOTANY. VOL. 36, 1958 


which was the most frequent configuration for the triploid hybrids. Some 
other less frequent configurations are shown in Figs. 63-64. Only in one 
cell, and that in the hybrid between R. altissimus and R. mexicanus, was a 
quadrivalent found (Fig. 65). Because of the irregularity in the metaphase I, 
the subsequent anaphases were also irregular with varying numbers of uni- 
valents left in the equatorial plane (Fig. 66). Some of these were included in 
the telophase nuclei, but most were left to form micronuclei (Fig. 67). 

The metaphase I in the tetraploid hybrid between R. utahensis and R. 
mexicanus showed an average number of 8 bivalents and, 24 univalents (Table 
X, 5), but the most frequent configuration was 9 bivalents and 22 univalents 
(Fig. 68). Anaphases were also irregular with a large number of univalents 
left in the equatorial plane (Fig. 69), which formed numerous micronuclei 
(Fig. 70). 

Pollen fertility in the triploid as well as in the tetraploid hybrids was very 
low (Table XI) and, as mentioned before, these hybrids set only a very limited 
number of fruiting perigonia which did not contain any developed seed. 





Fics. 66-70. Meiosis in Rumex sect. Axillares. Magnification: 66 and 70, 750; 
the rest, X1650. Fic. 66. R. mexicanus X R. californicus, telophase II with micro- 
nuclei. Fic. 67. R. mexicanus X R. triangulivalvis, anaphase I with numerous 
univalents left in the equatorial plane. Fic. 68. R. utahensis X R. mexicanus, metaphase 
I with 97; + 221. FiG.69. R. utahensis X R. mexicanus, anaphase I showing numerous 
dividing univalents in the equatorial plane. Fic. 70. R. utahensis X R. mexicanus, 
telophase II with irregular nuclear masses and numerous micronuclei. 
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TABLE XI 


POLLEN FERTILITY IN TRIPLOID AND TETRAPLOID HYBRIDS 








Hybrid Total counted Jo fertility 


(a) In triploid hybrids 


R. mexicanus X R. triangulivalvis 1038 36.60 
R. mexicanus X R. transitorius v. monotylos 1243 16.41 
R. mexicanus X R. pallidus 1497 27.78 
R. mexicanus X californicus 1134 18.36 
R. altissimus X R. mexicanus 1175 14.12 
R. utahensis X R. triangulivalvis v. oreolapathum 1304 17.33 
R. salicifolius K R. utahensis 1122 15.79 
R. californicus X R. utahensis 1002 13.57 
(b) In tetraploid hybrids 
R. utahensis X R. mexicanus 2090 18.94 
R. mexicanus X R. utahensis 1001 13.48 








From the tables presenting the meiotic data of the diploid, triploid, and 
tetraploid hybrids, it may be seen that while all the diploids showed almost 
complete chromosome pairing, approximately 10 bivalents and 10 univalents 
were formed most frequently at metaphase I in the triploid hybrids, and 9 
bivalents and 22 univalents in the one tetraploid hybrid whose meiotic con- 
figurations were studied. The pollen fertility, as could be expected from the 
irregular meiosis, was very low in the triploid and tetraploid hybrids. 


VII. Discussion 


The four subgenera of Rumex are morphologically and cytologically clearly 
distinguishable. No successful cross between members of different subgenera 
has yet been reported, either naturally or experimentally. According to 
Léve (42), there are great differences in the size of chromosomes between the 
subgenus Acetosa on the one hand, and the other three subgenera, Acetosella, 
Platypodium, and Rumex, on the other. Further, the diploid species of 
Acetosa and Acetosella have been reported to include differences in karyotype, 
while in diploid species of Rumex no clear evidence for such differences has been 
found. Acetosella and Rumex have been stated to differ from Acetosa and 
Platypodium, the latter two having almost no polyploid species, while these are 
very common in both the other subgenera. Léve (42, 46, 47) postulated that 
the four subgenera may have developed from a common ancestor as different 
but parallel lines of evolution. Further, according to him, the differentiation 
of species in the subgenus Rumex is mainly due to alloploidy, while the differen- 
tiation of species in the subgenus Acetosella is due to autoploidy. This is in 
accord with the opinions of Kihara and Ono (36) and Jaretzky (30). 

The present work deals solely with the section Axillares of the subgenus 
Rumex. Members of the three subsections which make up the section 
Axillares have been found to form a polyploid series; the sole species of Venosi 
has 2n = 40, one member of the Verticillati has 2n = 60, and the Salicifolit 
comprises both diploid (2m = 20) and tetraploid (2n = 40) species. Because 
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of the small size of the chromosomes in the species of this section (between 0.8 
and 1.8 yw), no karyotypic analysis could be undertaken with any degree of 
success. However, it has been determined that the chromosomes possess 
median or submedian centromeres and no chromosomes with secondary 
constrictions or satellites could be seen. The difference in ploidy in the 
subsection Salicifolit does not correspond with a difference in chromosome 
size, both diploids and tetraploids having the same chromosome size. Of the 
three subsections, Venosi has the smallest and Verticillati the largest chromo- 
somes, but the ranges of all three overlap. 

The major part of the present investigation was devoted to the meiotic 
studies of most of the species in the subsection Salicifolii, and to hybridization 
experiments involving several members of this group. Rechinger (64), in 
showing the difference in genetic behavior between the sections Rumex and 
Axillares, states that while the members of the former section cross easily 
with each other and also with those of Axillares, there is no case of hybridiza- 
tion known within the Axillares. However, all the interspecific hybrids in the 
present investigation were produced with ease, and were fairly fertile. One 
of the reasons of hybrids not having been reported in nature may be the fact 
that many of the almost fully fertile diploid hybrids often seem to fall within 
the limits of variability of the parent species and may thus be overlooked. 

Meiosis in the Rumex species, studied in the present work, has been found to 
be essentially normal and most of the species also exhibit a high pollen fertility. 
The artificially produced hybrids are of three categories, diploid & diploid, 
tetraploid X diploid (= triploid), and tetraploid X tetraploid. The meiotic 
behavior of the diploid hybrids has been found to be as normal as that of 
the parental species. The triploids showed the expected irregularity due to 
their uneven number of chromosomes. However, one clear fact which emerged 
is that the tetraploid species, R. mexicanus and R. utahensis, have one genome 
in common which is essentially similar to the genome of the diploid species 
so far cytogenetically investigated. Thus, if the genome contained in the 
diploid species is called A, then the tetraploid R. mexicanus must have the 
haploid genomic formula AB and the tetraploid R. utahensis AC. This 
would necessarily mean that both the tetraploids are alloploids. This hypoth- 
esis is further supported by the fact that during meiosis in either of the tetra- 
ploid species only normal bivalents were found and never any multivalent 
associations as would be expected if they were autoploids. As has been 
previously mentioned, R. mexicanus and R. triangulivalvis were frequently 
included into one species under the former name, and Lepage (38) had _re- 
classified R. triangulivalvis as a variety of R. mexicanus. The chromosome 
number and the hybridization experiments involving the two taxa and the 
meiotic behavior in the resulting hybrid provide sufficient evidence for the 
separate status of the two, as originally put forth by Rechinger (61). It can 
also be postulated that R. mexicanus is derived from a cross, involving in 
most likelihood R. triangulivalvis or some closely allied taxon on the one 
hand, and another as yet unknown taxon on the other. R. utahensis, also 
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an alloploid, does not exhibit as close a morphological similarity to any 
of the diploid species mentioned here as does R. mexicanus to R. triangulivalvis, 
so that, although it is known that the two tetraploids have a genome in com- 
mon, it is harder to postulate which of the many closely related diploid species 
contributed this genome to R. utahensis. It is interesting to note here that 
late in the present investigation, a seed sample, collected at San Peto, Utah, 
from plants growing in the subalpine belt at 3250 meters, was received from 
Dr. G. L. Stebbins (No. 5285). Plants grown from these seeds were fairly 
similar to the tetraploid R. utahensis, but were diploid with 2n = 20 
chromosomes. This taxon may well be one of the putative parents of R. 
utahensis, but owing to its late acquisition this diploid taxon could not be 
used in the hybridization experiments and thus its relationship with the other 
taxa of the Salicifolii remains, so far, a matter of conjecture. 

The results derived from hybridization experiments between the diploid 
species are far less amenable to simple explanation, but do, nevertheless, throw 
some light on their present biological status. In the past, species distinction 
in this group had been based almost exclusively on a small aggregate of 
morphological characters. The justification of such division is open to 
question. 

There is considerable diversity of opinion on the status of a biological species, 
arising out of the diversity of approaches. However, there is also a large 
common ground of agreement among modern workers in considering species 
as morphologically and physiologically discontinuous populations isolated 
from each other by reproductive barriers. Since the kind of morphological 
and physiological characters used in specific distinctions are often paralleled 
by those used in distinguishing higher taxonomic categories, the reproductive 
isolation assumes major significance. Mayr (54, 55) has given a definition 


of the species as “groups of actually or potentially interbreeding natural 
populations, which are reproductively isolated from other such groups”. 
Live, Love, and Raymond (49) have elaborated this further by stating that 
“potentially, though perhaps not actually, interbreeding taxa must be intra- 
specific variations only, classified as subspecies if they are morphologically a 
more or less regional group of populations of the basic taxon’’. In plants, the 
commonest type of isolation is spatial or ecological. The importance of 
ecological adaptation has been especially emphasized by Turesson (83, 84, 85, 
86) and more recently by Clausen, Keck, and Hiesey (cf. 9, 10). They recog- 
nize (10) as distinct species only those population systems which are completely 
isolated by intrinsic barriers without any chance of gene interchange either in 
nature or under cultivation. Turrill (87), on the other hand, has emphasized 
that interfertility under artificial circumstances does not disprove the specific 
status of two taxa if actually they are isolated in nature. He states that it 
is the actual fact of nature, not its every potentiality, with which the systemat- 
ist has to deal. Such non-interbreeding populations are bound to develop a 
degree of morphological and physiological difference on which the systematist 
should base his opinion of specific distinction. 
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Since non-homologous pairing of chromosomes is a relatively rare occurrence 
(14, 74), the almost normal chromosome pairing in the hybrids between the 
diploid species studied in the present investigation indicates their close genetical 
interrelationship. This chromosome homology appears to be maintained in 
spite of the morphological differences and the geographical isolation developed 
among most of the species. Experimental taxonomists would perhaps classify 
many of these diploid taxa only as ecotypes or subspecies. However, atten- 
tion must be drawn to the decrease in chiasma frequency in the diploid hybrids 
as compared with the parental species. This could indicate small structural 
differences in the chromosomes. Such “cryptic structural hybridity’ (74) 
in interfertile allied taxa showing almost complete pairing of chromosomes in 
the hybrid has been reported in a vast number of taxa by various workers 
(cf. 75). These small structural changes in the chromosomes of Rumex 
species, if maintained through geographic-ecological isolation, may lead to 
more complete barriers among the taxa in this group. 

The results from the study of pollen fertility in the diploid hybrids are not 
always in agreement with their meiotic chromosome behavior. The fertility 
of pollen falls into three categories: (1) The hybrids between the morphologic- 
ally rather close western species show a comparatively low pollei fertility, e.g., 
the hybrids R. californicus & R. crassus, R. californicus K R. transitorius var. 
monotylos, and R. triangulivalvis var. oreolapathum X R. crassus have pollen 
fertilities of 45%, 49%, and 59% respectively. It would appear that species 
growing in close geographical proximity have developed some isolating barriers 
among themselves, at least in the form of a lowered pollen fertility in the 
F,’s. (2) The hybrids between wholly allopatric and morphologically dis- 
similar species show a rather high pollen fertility, e.g., R. californicus X R. 
pallidus, R. crassus X R. altissimus, R. transitorius var. monotylos XK R. 
altissimus, R. salicifolius X R. pallidus, with pollen fertilities of 83%, 76%, 
85%, and 82% respectively. The morphological differences between these 
species are so considerable that few present-day systematists would be inclined 
to put them together. As for example, R. crassus and R. altissimus are the 
two most dissimilar species in the whole group. (3) The third category 
involves the very widespread species R. triangulivalvis. When this species 
was crossed with R. californicus, R. altissimus, and R. transitorius var. mono- 
tylos, the pollen fertility in the hybrids was very high, 97%, 95%, and 98% 
respectively. From this, R. triangulivalvis appears to be a rather plastic taxon 
which has not developed any distinct barriers to these species with which it 
was crossed. However, this may not necessarily indicate that all these taxa 
are really conspecific, since the hybrid between R. californicus and R. transi- 
torius var. monotylos, as mentioned before, has a very poor pollen fertility. 
Further, the hybrid R. triangulivalvis X R. triangulivalvis var. oreolapathum 
showed a surprising amount of poor pollen with a fertility count of only 52% 
in contrast with the hybrid R. transitorius X R. transitorius var. monotylos, 
which showed as high a pollen fertility as 96%. The montane R. trianguli- 
valvis var. oreolapathum is apparently in the process of developing an isolating 
barrier between itself and R. triangulivalvis proper. 
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Thus it may be seen that no clear picture of the interrelationships of these 
taxa can at the moment be drawn. The material studied from the subsections 
Venosi and Verticillati, though scanty, indicates that these are in fact clearly 
distinct from the taxa of the subsection Salicifolii. As to that group, the two 
tetraploid species are clearly distinct and separated from each other and the 
diploids by a strong barrier of sterility; both are alloploids sharing one diploid 
genome. ‘The diploids, however, are apparently in an ‘‘active state of develop- 
ment’’, as pointed out by Rechinger (61) on the basis of morphological and 
geographical observations. This evolution is taking place through adaptation 
in special ecological niches with accompanying morphological and physiological 
distinctiveness. Rechinger’s (61) painstaking work, although limited to the 
study of herbarium material, has proved invaluable to the present writer, and 
the various taxa recognized by him are at present maintained. Any drastic 
taxonomic revision of the species in the Axillares section of Rumex should be 
postponed until more complete cytogenetic data have accumulated concerning 
the interrelationships of all the taxa in this section. 2 and later generations 
must be tested for every interspecific cross in order to establish with certainty 
whether the apparent fertility of the F; generation persists. Field studies 
should also be made to determine whether interspecific hybridizations take 
place in nature and if so, under what habitat conditions. However, being in 
an active state of evolution, this group would not be amenable to any rigid 
taxonomic classification at the present time. 
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THE UPTAKE OF A HOMOLOGOUS SERIES OF FUNGICIDES BY 
PLANT TISSUE AND FUNGAL SPORES! 


E. SoMERs? 


Abstract 


The uptake of 2,5-dimercapto-1,3,4-thiadiazole (DMTD) and its n-alkyl 
thioethers, ranging from methyl to octyl, by potato disks and fungal cells has 
been studied. The mineral oil/water partition coefficients of the compounds 
increased with increasing chain length to the amyl homologue and decreased 
for the higher members, an effect more marked when the compounds were almost 
completely unionized at low pH. At equimolar concentrations the uptake of 
the DMTD homologues by potato tissue was not dependent on alkyl chain 
length; maximum uptake was given with the amyl member. Experimental 
evidence indicates that the uptake by potato disks is, at least partially, a cell 
metabolic process. 

The uptake of the fungicide series by conidia of Aspergillus niger, Helmintho- 
sporium sativum, Monolinia fructicola, and Ste mphylium sarcinaeforme increased 
with increasing le sngth of alkyl side chain to a maximum with the amy! homologue 
and decreased for the hexyl, heptyl, and octyl members. Experiments with 
M. fructicola again indicated that the uptake was dependent on cell metabolism. 
No evidence was found that the compounds were structurally non-specific toxi- 
cants and it is suggested that their toxicity is due to che mical inter action in or 
through a lipophilic biophase of the fungal cell and that this process is dependent 
on cell metabolic activity. It appears likely that fungal spores are able to 
detoxify an appreciable portion of the fungicides either in the cell wall or within 
the protoplasm. 


Introduction 


Recent work by McCallan and Miller (11, 12) has established that fungicides 
have considerably lower toxicity on a weight basis than most animal poisons, 
insecticides, herbicides, or bactericides, whilst Owens (15) found that a wide 
variety of fungicides were non-specific as enzyme inhibitors. This suggests 
that the physicochemical properties of the fungicide that determine its per- 
meation and uptake by fungal cells also determine, in many instances, its 
ultimate toxicity. Horsfall (9) has emphasized the importance of a lipoid- 
soluble portion of the fungicide that will enable the molecule to permeate the 
cell membrane. Similarly, in the related field of plant growth regulators van 
Overbeek (23) has demonstrated that for a series of maleimides and amino 
phosphine oxides physiological activity (as opposed to biochemical activity 
within the cell) depends on the presence of a lipoid radical which governs 
penetration and passage to the site of action within the cell. 

A convenient technique for examining the influence of lipoid solubility on 
the biological properties of a molecule is to study the variation of biological 
activity within a homologous series. Numerous examples of the use of this 
technique are given by Sexton (20, 21) in which Ferguson's principle (7) is 
applied to determine whether a toxicant is acting via a ‘physical’ or ‘chemical’ 
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mechanism. As the border line between these two types of toxicity is arbitrary, 
‘physical’ toxicants are best termed structurally non-specific agents (1). The 
toxicity of a homologous series to fungi has not been extensively studied. 
Wellman and McCallan (24) found maximum fungistatic activity in an alkyl- 
substituted glyoxalidine series with 17 carbon atoms and Rader, Monroe, 
and Whetstone (16) showed that a series of 2-alkyl tetrahydropyrimidines also 
gave maximum activity with the same number of carbon atoms. The import- 
ance of long-chain alkyl substituents has also been reported by Byrde, Clifford, 
and Woodcock (4) for a series of 5-n-alkyloxines in which maximum fungistatic 
activity was shown at a chain length of 5-6 carbon atoms. These authors 
applied Ferguson’s principle to their data and suggested that whilst the mech- 
anism of toxicity for the lower members is ‘chemical’ that for the m-amyl and 
higher members is ‘physical’. Ross and Ludwig (18) in a study of a homolo- 
gous series of N-n-alkylethylenethioureas found that fungistatic activity 
increased uniformly up to the octyl homologue and then declined sharply 
with the higher members. This cutoff (7) due to limiting water solubility 
would be that expected with structurally non-specific toxicants. However, 
Rich and Horsfall (17) have found that the toxicity — water solubility relation- 
ships of a series of 4-nitrosopyrazoles do not follow i erguson’s principle and 
they suggest that ‘these fungicides must possess an active group and/cr do 
not depend on lipoid solubility for their ultimate toxicity’. 

Thorn and Ludwig (22) have tested the fungitoxicity and phytotoxicity of 
a homologous series of mono S-n-alkyl dimercaptothiadiazoles and found them 
to possess appreciable fungicidal ability although too phytotoxic for field 
application. The present work is concerned with the uptake of these com- 
pounds from aqueous solution by potato disks and fungal spores in an attempt 
to relate the differences in toxicity of the homologues with their ability to 
penetrate cell membranes. Ross and Ludwig (18), using similar techniques, 
have reported that with a homologous series of N-n-alkvlethylene thioureas 
a distribution equilibrium existed between the potato tissue or spores and the 
external solution and with increasing length of side chain the increasing toxicity 
could be attributed to the partitioning of the toxicant between solution and 
biophase. 

Materials and Methods 

Fungicides 

?,5-Dimercapto-1,3,4-thiadiazole* (R=H) and a series of its n-alkyl 
thioethers, ranging from methyl to octyl, were kindly supplied by Dr. G. D. 
Thorn. Their synthesis has been described previously (22). 
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HS—C C=S5R 


*DMTD. 
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Fungus Spores 
Conidia from the following species of fungi were used: Aspergillus niger, 
Helminthosporium sativum, Montlinia fructicola, and Stemphylium sarcinae- 


forme. The spores were washed from 7- to 10-day-old cultures (15- to 18-day 


for S. sarcinaeforme), filtered through cheesecloth, and then washed three 
times by centrifugation before resuspending in distilled water. 


Chemical Analysis 

The compounds were readily identified by their ultraviolet absorption 
spectra and were measured with a Beckman DK recording spectrophotometer. 
In aqueous solution DMTD and its heptyl and octyl homologues gave absorp- 
tion peaks at 325 my, whilst all the other compounds gave peaks at 315 mu. 
Owing to low water solubility, it was not possible to determine the aqueous 
molar extinction coefficient (£y,) of the homologues above amyl. However, 
as the Ey of the compounds in absolute alcohol was 10.5 X10* for all the 
homologues the value of Ey, for methyl to amyl homologues in aqueous solu- 
tion, 11.6X10*, was applied to the higher members. The £3, for DMTD in 
aqueous solution was 13.2 10* and 12.210* in absolute alcohol. 

As both -y and the characteristic absorption peak were pH dependent, cor- 
rections were applied to the results obtained with solutions of pH below 6. 


Buffer Solutions 
Where required potassium monohydrogen phosphate and dihydrogen 
phosphate buffers were used at a final concentration of 47/30. 


Uptake by Potato Tissue 

Disks, 0.90 cm in diameter and 0.47 cm thick, were cut from potato tuber 
and washed in running tap water for 18 hours before use. Excess water was 
dried from the tissue and 10 disks (fresh weight 3.9+0.1 g) were added to 
15 ml of an aqueous solution of the fungicide. The solutions were gently 
agitated and, after a stated time interval, decanted from the disks, centrifuged 
for 3 minutes to remove tissue fragments, and then immediately analyzed. 
Distilled water controls were included in each experiment and a minor correc- 
tion made for the absorption spectra of potato constituents. There was no 
evidence of adsorption of the fungicide solution onto the surfaces of the glass 
vessels during the experiments. A slight reduction of the order of 4 my in 
the adsorption peaks of the compounds was noted after contact with the potato 
disks and the fungicide solutions began to decompose after the tissue had been 
immersed for more than 3 hours. 


Uptake by Spores 

Two milliliters of a spore suspension of known concentration (counted in a 
haemocytometer cell) were added to 3 ml of fungicide solution. After gentle 
agitation for a given time period the suspensions were centrifuged and the 
supernatant analyzed. Controls were included, as above, and the absorption 
spectra of spore constituents subtracted in the calculation of fungicide uptake. 
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Spore germination tests were made by the customary method (3); the centri- 
fuged spore suspension was diluted to a final concentration of 50,000/ml and 
allowed to germinate on glass slides for 18 hours. Orange juice, at a final 
concentration of 0.05%, was added to H. sativum and M. fructicola as a supple- 
mentary nutrient; modified Fries medium (19) was used for A. niger. 

All experiments were carried out at room temperature (approx. 22°) unless 
otherwise noted. 

Experimental Results 


Physical Properties of DMTD and Its n-Alkyl Thioethers 

The solubilities of the compounds determined from saturated aqueous solu- 
tions and given in Table I are similar, in general, to those determined by Thorn 
and Ludwig (22). It was noted that the homologues above amyl showed a 
tendency to form colloidal solutions if shaken vigorously. On prolonged 
standing solutions of the compounds, especially the lower members, oxidized 
to the much less soluble disulphides. The air—liquid interfacial tensions of 
saturated solutions of the compounds were determined by the maximum bubble 
pressure method; only slight evidence of surface activity was shown at these 
low concentrations. 

The apparent ionization constants of DMTD and its homologues were 
determined by potentiometric titration with 0.01. VN KOH. For DMTD 
pKai=3.60, pKa:=6.5 and for the n-methyl, ethyl, and propyl thioethers 
pKa =5.25. Low solubility made it impossible to determine the ionization 
constants of the higher homologues in water but titrations in 50% aqueous 
ethanol showed that the pK, of these compounds were very similar to those 
of the lower members in the same solvent, as would be expected from electronic 
considerations. 

The oil/water partition coefficients given in Table I were determined by 
shaking, until equilibrated (2 hours), aqueous solutions of the compounds 
(110-4 M) with an equal volume of white paraffin oil (sp. gr. 0.88 at 22°); 
the concentration of the compound in the aqueous phase was analyzed before 
and after extraction. Analysis of the oil phase showed the characteristic 


TABLE I 


SOLUBILITY AND PARTITION COEFFICIENTS OF DMTD AND ITS n-ALKYL THIOETHERS 


Oil/water partition coefficient 


n-Alkyl group Solubility : 
(i.e. R) (moles X 10~°/liter) pH 2.0 pH 4.9-6.3 pH 7.0 
H 19,200 0.05 0.07 0.07 
Methyl 420 0.19 0.20 0.05 
Ethyl 155 0.62 0.40 0.16 
Propyl 103 2:39 1.13 0.33 
Butyl 145 5.30 1.58 0.50 
Amyl 27 8.10 2.40 0.62 
Hexyl 49 1.55 0.46 0.42 
Heptyl 29 1.50 0.28 0.21 
Octyl 29 1.3 0.14 0.16 


SOMERS: UPTAKE OF FUNGICIDES 1001 


absorption peaks of the compounds and calculated values of the partition 
coefficients agreed well with those determined from the aqueous phase. Two- 
or four-fold dilution of the compounds did not affect the value of the partition 
coefficient. The pH of the aqueous solution was maintained at 7.0 with phos- 
phate buffer and at 2.0 with HCl, the partition coefficients at pH 4.9-6.3 were 
from unbuffered solutions. The results show an increasing oil/water partition 
coefficient with increasing alkyl side chain up to the amyl homologue and then 
a decrease for the hexyl, heptyl, and octyl members. This effect is more 
marked at pH 2 where the compounds are only 0.1% ionized than at pH 7 
where ionization is 98.0%. The decreasing partition coefficient with increasing 
alkyl group, observed after the amyl member, is unusual in a homologous 
series but it should be noted that there was no decrease in water solubility 
after this member of the series. 
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Fic. 1. Rate of uptake of the n-ethyl and n-amyl thioethers of DMTD by potato 
tissue. XX, n-ethyl thioether; initial concn., 1.35X10-*M. O, n-amyl thioether; 
initial conen., 0.72 107-4 M. 

‘1c. 2. The influence of pH on the uptake of DMTD homologues by potato tissue 
after 2 hours. X, m-propyl thioether; initial concn., 1.0X10-* M. ©, n-amyl thioether; 
initial concn., 0.45X10-4 M. A, n-octyl thioether; initial concn., 0.451074 M. 


Uptake by Potato Tissue 

The rate of uptake of the fungicide by the potato disks decreased with 
increasing time of immersion (Fig. 1) and, as the uptake—-time curves were of 
the same exponential form for the whole series of compounds, 2 hours was 
chosen as the standard time period to compare the uptake of the compounds 
(18). All results given below are the means of at least three 1eplicate 
experiments. 
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The pH of the fungicide solutions was varied, with phosphate buffers, over 
the physiological range pH 6-8. The results in Fig. 2 for the n-propyl, 
amyl, and octyl thioether homologues show a marked increase in fungicide 
uptake with decreasing pH. Calculation of the percentage ionization of the 
compounds gives 84.8% ionized at pH 6, 98.0% at pH 7, and 99.8% at pH 8, 
illustrating the superior penetrating ability of the unionized molecules. 


! M solutions, 


The uptake of the fungicides by potato disks, from 1X10 
was compared at pH 7.0; the results are given in Table II. As the homolo- 
gous series is ascended no cumulative effect on the uptake of the compounds 
was shown. DMTD was taken up toa lesser extent than the other compounds 
whilst the maximum uptake in the series was that of the amyl homologue. 
The phosphate buffers did not influence the results given in Table IT for unbuf- 
fered solutions of pH 6.8-7.2 of the nm-methyl and n-amyl thioethers were 
found to give uptake values of 18.0 and 21.0 moles X 10-8/g potato tissue, 
respectively. At the completion of some experiments the potato disks were 
freeze-dried and the powder extracted with absolute alcohol. Spectrophoto- 
metric analysis of the extracts showed no evidence of the original compounds, 
probably because of their breakdown in the plant tissue. 


rABLE II 


UpTake OF DMTD AND ITS HOMOLOGUES BY POTATO TISSUE 
FROM 1X1074 M soLuTIon’ 


Uptake (moles X 107*/g potato 
R tissue) after 2 hours 


H 6.4 
Methyl te a 
Ethyl 15.3 
Propyl 13.5 
Butyl 14.8 
Amy! 23.0 
Hexyl 15.0 
Hepty! 16.8 
Octy!l 17 2 


*pH 7 (phosphate buffer). 


The effect of solution concentration (Fig. 3), salt concentration (Table IIT), 
metabolic inhibitors (Table IV), and an atmosphere of nitrogen (Table V) 
on the uptake of the fungicides was determined to establish whether or not 
uptake was a function of cell metabolism. The results clearly demonstrate 
that the disappearance of the fungicides in the presence of potato tissue is 
not merely the result of diffusion into the tissue. Summarizing the results, 
for representative members of the series, it is seen that: 

(i) The uptake after 2 hours is not linearly related to initial solution con- 
centration as would be expected if the fungicide were in distribution equili- 
brium between the solution and potato tissue. 
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Fic. 3. The effect of varying initial concentration on the uptake of DMTD homologues 
by potato tissue after 2 hours; pH 7.0. A, n-methyl thioether. X, n-propyl thioether. 
O, n-amyl thioether. 


TABLE III 


EFFECT OF KCl ON THE UPTAKE OF DMTD HOMOLOGUES* BY POTATO TISSUE 


Uptake (moles X 1078/g potato) 
after 2 hours 
Initial conen. 


R (Mx 10-*) Control With 0.1 M KCl 
Ethyl 1.20 21.0 29.4 
Butyl 1.00 19.0 27.0 
Octyl 0.36 6.8 8.9 


*pH 6.3-6.6 (unbuffered). 
TABLE IV 


EFFECT OF INHIBITORS ON THE UPTAKE OF ”-PROPYL THIOETHER OF DMTD 


Uptake (moles X 1078/g 


Inhibitor Concn. (Mx 10~) potato) after 2 hours 
Nil - 12.8 
Potassium cyanide 0.1 6.7 
1.0 ee 
5. 0.5 
Sodium arsenite 0.1 12.0 
1.0 9.3 
3.1 8.7 


Norte: Initial fungicide concn. 0.47 X10-* M; pH 6.0 (phosphate buffer). 
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TABLE V 


EFFECT OF NITROGEN ON THE UPTAKE OF DMTD HOMOLOGUES BY POTATO TISSUE 











Uptake (moles X 10~8/g potato) 
after 2 hours 
Initial concn. olan gets ete ed — 


R (Mx10-*) pH In air In nitrogen 
Ethyl 0.88 ' 6 12.9 8.1 
Amyl 1.10 6.8* 24.3 17.3 
Heptyl 0.30 7.0 6.7 £5 








*Unbuffered. 


(ii) The fungicide uptake was significantly increased by the addition of 
potassium chloride. Sodium chloride, at the same concentration, gave 
identical results. 

(iii) Low concentrations of the metabolic inhibitors, potassium cyanide 
and sodium arsenite, markedly reduced uptake by potato tissue. 

(iv) In an atmosphere of nitrogen (technique as used by Ross and Ludwig 
(18)) the uptake of the compounds was considerably reduced. 

It was also found that uptake was reduced by about 20% when experiments 
with the 2-ethyl, propyl, and heptyl thioethers of DMTD were carried out at 
5° instead of at the standard temperature, 22°. 

The above results strongly suggest that the uptake of the fungicides is 
governed by a cell metabolic process. Evidence of some uptake in the presence 
of the metabolic inhibitors indicates that part of the uptake process is physical 
in origin, either simple diffusion into or adsorption onto the plant tissue surface, 
or both processes. 


Uptake by Fungal Spores 

Preliminary experiments showed very rapid uptake of the fungicides by all 
the fungus species tested, an effect noted by previous workers (14). As no 
difference in uptake could be measured between spores immersed for 10 or 120 
minutes a standard immersion period of 15 minutes was chosen for all tests. 
Measurement of the uptake of the m-propyl and amyl homologues, at con- 
stant concentration, by varying spore concentrations of M. fructicola over 
the range 4-30 million/ml showed decreasing uptake (as moles X 10~*/million 
spores) with increasing spore concentration. Therefore, to compare effectively 
the uptake by the different members of the homologous series all compounds, 
for a given fungus species, were tested at the same spore concentration. All 
results given below are the means of at least three replicate determinations. 

The uptake of DMTD and its homologues by M. fructicola at pH 6.0 and 
1.5 (achieved with phosphate buffer and HCl, respectively) is given in Table 
VI. At pH 6an increase in uptake was demonstrated on ascending the homol- 
ogous series up to the amyl homologue, and then decreasing uptake with the 
higher members; uptake was not affected by the phosphate buffer. Similar 
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results were obtained at pH 1.5; at this pH the compounds are almost com- 
pletely unionized and the uptake was at least doubled as compared with pH 6 
(84.8% ionized). Spore germination tests failed to show any significant 
difference between the germination of spores exposed to the series of fungicides 
at pH 6 and to control germination tests; in all cases germination was in the 
range 96-99%. However, Table VI shows that at pH 1.5, where the uptake 
was higher, the inhibition of germination paralleled the uptake of the fungi- 
cides, maximum inhibition being given by the amyl member. As the dimen- 
sions of the M. fructicola spores were very similar to those used by Miller, 
McCallan, and Weed (13) their value of spore weight was used to calculate 
the uptake of the amyl homologue in terms of ug fungicide/g spore weight, 
giving values of 9300 and 4400 for the results at pH 1.5 and 6, respectively. 
As with potato tissue it proved impossible to detect the presence of unde- 
composed fungicides within the fungal cells. 


TABLE VI 


UptaKE OF DMTD AND ITS HOMOLOGUES BY SPORES OF M. fructicola 











Uptake (moles X 10~°/million spores) 
: . Spore germination 


R pH 6.0 pH 1.5 (A) (%)* for A 
H 4.2 — a= 
Methyl 9.6 - — 
Ethyl 10.0 a — 
Propyl 10.5 — —- 
Butyl 14.3 28.2 48 
Amyl 16.0 33.6 28 
Hexyl 10.7 18.2 43 
Heptyl 6.0 17.0 60 
Octyl 4.8 7 


16.0 73 





Nore: Initial fungicide concn. 1.0 10-4 M@. Spore concn. 8.25 million/ml. 


*Control, 86% germination, 


The uptake of the DMTD homologues by A. niger, I. sativum, and S. sar- 
cinaeforme, from unbuffered solutions, is given in Table VII. The results are 
grouped together for convenience but the uptake by the different species 
cannot be compared directly with each other, or with M. fructicola in Table VI, 
because of the different solution concentration, spore dimensions, and spore 
concentration. However, comparison of the homologous series for each fungus 
species shows the same variation in uptake with increasing length of alkyl 
side chain that was found with M. fructicola. In all cases uptake increased to 
a maximum with the amyl homologue and decreased for the hexyl, heptyl, and 
octyl members. Spore germination tests with A. niger and H. sativum showed 
no significant loss of viability of the spores after exposure to the fungicide 
solutions. Assuming the fungus spores to be prolate spheroids of density 1.1 
(13) the uptake of the amyl homologue in Table VII, as pg fungicide/g 
spore weight, is 67,000 for A. niger, 5500 for H. sativum, and 16,500 for 
S. sarcinaeforme. 
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TABLE VII 


Uptake OF DMTD HOMOLOGUES BY SPORES OF A. niger, H. sativum, AND S. sarcinaeforme 


Uptake (moles X 10~°/million spores) 


A. niger H. sativum S. sarcinaeforme 
R (0.65 X 10-4 M*) (0.65 X 1074 M*) (1.0 10-4 M*) 
Methyl 5.6 264 700 
Propy! 6.0 284 740 
Butyl 6.8 284 750 
Amy! 9.2 294 750 
Hexy] 6.8 270 570 
Heptyl 6.5 193 
Octyl 5.0 204 510 


Norte: Spore concn. (million/ml): A. miger, 11.7; H. sativum, 0.34; S. sarcinaeforme, 0.15. 
Unbuffered solutions, pH 5.5-6.5 


*Initial fungicide concn, 


The uptake of the n-amy] thioether of DMTD by MW. fructicola was measured 
in an atmosphere of nitrogen and in the presence of the metabolic inhibitor 
potassium cyanide; the results are given in Table VIII. For the nitrogen 
experiment the fungicide solution and spore suspension were outgassed with 
nitrogen for 20 minutes before the experiment began and nitrogen was gently 
bubbled through the suspensions during the uptake period. Table VIII 
shows that, as with potato tissue, fungicide uptake was dependent on cell 
metabolism although the limited uptake in an atmosphere of nitrogen or in 
the presence of potassium cyanide indicates that some uptake is governed by 
a physical process. 

FABLE VIII 


EFFECT OF POTASSIUM CYANIDE AND NITROGEN ON THE UPTAKE OF THI 
n-AMYL THIOETHER OF DMTD sy WM. fructicola 


Treatment Uptake (moles X 10~°/million spores) Spore germination (“; )* 
Control 10.3 96 
510-3? M KCN 3.4 15 
In nitrogen 6.9 95 


Note: Initial fungicide concn., 0.52 X10°4 M; spore concn., 5.5 million/ml; pH 5.5 (unbuffered). 
*Germination of spores alone =97 %. 
Discussion 


The physical properties of the homologous series of mono S-n-alkyl dimercap- 
tothiadiazoles exhibit an unusual increase in water solubility and decrease 
in oil/water partition coefficient after the amyl member. However, the 
insertion of a methyl group need not necessarily give lower solubility in 
water and Albert (1) has suggested that the increased solubility, with complex 
and rigid molecules, may be due to the protruding methyl groups preventing 
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ready adsorption of the dissolved solute onto the crystal lattice of the solid 
phase. Alternatively, a tendency to form a lipoid-soluble five-membered ring 
could account for the maximum oil/water partition coefficient and minimum 
water solubility found with the amyl homologue. Infrared analysis of the 
compounds by Mr. R. W. White showed no evidence of structural differences 
between the lower and higher members of the series. Olelyl alcohol has been 
recommended by other workers (2, 5) as representative of the fatty alcohols 
found in cytoplasmic membranes; however it was found that the DMTD series 
decomposed in this alcohol and so precluded its use for the determination of 
partition coefficients. 

Ferguson (7) has shown that there is often a direct relationship between 
the logarithms of the equitoxic concentrations and water solubilities for a 
homologous series of non-specific toxicants. No such relation was found for 
the present series, using the toxicity data of Thorn and Ludwig (22) for 
M. fructicola, up to the heptyl homologue; with the octyl member the EDs5o 
was greater than could be achieved from a saturated solution. Similarly, the 
ratio S;/So (where S; is the ED59 and So the water solubility, both in moles/ 
liter), used by Ferguson (7) as an approximation to the thermodynamic 
‘activity’ of the toxicant, was within the range 0.02—0.10 for all the DMTD 
homologues except for the value of 0.57 with the heptyl member. Ferguson 
(7, 8) found that values of the ‘activity coefficient’ below 0.1 were associated 
with toxicants acting by a chemical mechanism, i.e. the toxic effect is not 
determined by an equilibrium concentration but by the number of molecules 
reaching the site of toxic action. 

Figure 4 illustrates the relationship between the partition coefficient, 
equitoxic concentration, and uptake by MM. fructicola for the members of the 
homologous series. No evidence for Richardson's rule (the logarithmic rela- 
tion between biological activity and length of carbon chain) is shown, which 
suggests (10) that selective molecular interaction with a biophase could be a 
limiting factor in toxic action. The parallelism between the partition coef- 
ficients of the compounds and their toxicity shown in Fig. 4 may simply be an 
expression of the tendency of the hydrocarbon portion of the fungicide to 
escape from the aqueous phase into the lipoidal biophase of the fungus but the 
similar relationship between fungicide uptake and toxicity again suggests 
that the toxicity of these compounds is related to the permeability of the cyto- 
plasmic membrane. ‘This hypothesis is reinforced by a consideration of the 
experimental data which show that the uptake of the fungicides by both fungal 
cells and potato tissue is at least partially dependent on a cell metabolic process. 

Ross and Ludwig (18) have shown that the measurement of fungicide uptake 
by potato tissue indicated that the toxicity of the fungicides was dependent on 
a partitioning between external solution and biophase. In the present work 
this technique has proved useful in illustrating the important factors deter- 
mining fungicide uptake but although maximum uptake was shown with the 
amyl homologue the uptake by potato tissue did not vary with length of 
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carbon chain in the series, as did that by fungal spores. The influence of 
pH on uptake by both potato tissue and spores can be attributed to the 
increased rate of penetration of undissociated as compared with ionized 
molecules (6). The very high uptake of the fungicides, on a spore weight 
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Fic. 4. Properties of the DMTD homologues. O, EDs M. fructicola (moles X 10~°/ 
liter) from Thorn and Ludwig (22). XX, 10/partition coefficient, pH 4.9-6.3. A, 10? 
uptake (moles X 10~°/million spores) by M. fructicola, pH 6. 


basis, which must be required to inhibit spore germination is similar to that 
reported by McCallan and Miller (11, 12, 14) for a number of different fungi- 
cides. As it seems unlikely that DMTD and its -alkyl thioethers are acting 
via a ‘physical’ mechanism the possibility must be entertained that the spores 
are able to detoxify an appreciable proportion of these compounds either in the 
cell wall or within the protoplasm. 

On the assumption that all members of the homologous DMTD series act by 
the same toxic mechanism it appears probable that the length of the carbon 
side chain determines the extent of their uptake by the fungal biophase. As 
the experimental evidence gave no support to the hypothesis of ‘physical’ 
toxicity and as Owens (15) has shown that most fungicides are non-specific 
enzyme inhibitors the most feasible explanation of the toxicity of the com- 
pounds is that of chemical interaction in or through a lipophilic biophase of 
the fungal cell and that this process is dependent on cell metabolic acti- 
vity. The optimum toxicity would then be associated with maximum access 
to the biophase. It is suggested that this hypothesis may be of value in 
explaining the toxic action of other non-specific fungicides. 
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